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EAT... 


where it is needed 


Stee! Pipe Sewer 


and the right form of heat. You can ob- 
tain this with the WEBSTER No. 400 Se- 
ries Combination Gas and Oil Burner 
(Mechanical and Steam _ Atomizing). 
Either radiant or convection type of flame 
can be obtained. Oil and gas burners are 
independently adjustable which permits 
the burning of both gas and oil at the same 
time. Will handle all grades of oils and 
sludges. The new steam atomizing oil tip 
which is non-clogging under the most 
severe conditions is an outstanding feature. 
THE 


WEBSTER 


Capacities up to 70,- 
ENGINEERING 


000,000 B.T.U.’s_ with 
a draft loss through 


burner not to exceed QUALITY 


- EFFICIENCY 
5 inch water column. SERVICE with 


_S PEED 


THE WEBSTER ENGINEERING CO. 


TULSA, OKLAHOMA 


Division of Surface Combustion Corp., Toledo, Ohio 


Nth and Service Organizations are: SURFACE COMBUSTION CORP., CHICAGO, CLEVELAND, COLUMBUS, DETROIT, KANSAS CITY, 

W YORK CITY, PHILADELPHIA, PITTSBURGH, ST. LOUIS; F. “ EVANS ENGINEERING CO., BIRMINGHAM; ED. TRAMMELL PUMP 

& MACHINE CoO., OKLAHOMA CITY; NATURAL GAS EQUIPMENT, INC., LOS ANGELES AND SAN FRANCISCO; MECHANICAL 
EQUIPMENT CO., HOUSTON 












—— very 


Refinery 
Requires 


this Valve’ 


..... Wherever a dependable and en- 
during throttling valve for pressure or 
volume control of the product is needed. 
This Vogt drop forged steel slide valve, 
stainless steel lined, is setting high 
standards of performance in actual ser- 
vice. 

These five reasons tell the whole story: 

q .. Straight-thru port decreases friction 
and turbulence. 

q .. Stainless steel linings, facings and 
plug offer maximum resistance to 
corrosion and erosion. 

q .. The valve tends to clean or de-coke 
itself. 

q .. Permits closer control of outlet 
volume. 

q .. It’s drop forged by VOGT ... pioneer 

designer and builder of better re- 

finery valves. 





























Catalog F-7 covers our 
complete line of valves, 


\ fittings and flanges and 


may be had upon request. 
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Chicago. HENRY VOGT. MACHINE CO. 





* Cleveland — e INCORPORATED 
Philadelphia 
Dalles LOUISVILLE, KENTUCKY. 
incinnati 
Kansas City Manufacturers of: Drop Forged Steel Valves and Fittings, Oil Re- 


nery Equipment, Water Tube Boilers, Ice Making and 
Refrigerating Machinery, Heat Exchangers. 
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To Put Out Laboratory Fires 
WITHOUT DAMAGE—Use LUX 


NLIKE other extinguishers, the LUX portable will 

put out fires in your laboratory without water or 
chemical damage and without breakage. Three recent 
fires in laboratories, extinguished with LUX, involved 
no loss whatever. 

The LUX extinguisher smothers fire with a dense cloud 
of carbon dioxide gas. This gas is effective against flames 
in alcohol, gasoline, oil and all kinds of flammable liquids. 
It puts out fires—even in flowing liquids—instantly. 

LUX gas is clean, dry and leaves no residue. It will 
not spoil the solution in which the fire occurs. It will 
not break test tubes or thermometers as a liquid stream ee cier 
often does. tho: 

Why not investigate the LUX extinguisher? No other ] at t 
device has all the LUX advantages. No other device will 0 
give you protection against both fire and fire extinguish- itive 
ing damage. sade 

Write for the free folder “No More Destructive Fire | Sree 
Extinguishing.” sult; 
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LUX FIRE PROTECTION |” 


Portable CO, Extinguishers and Permanently Piped CO, Systems 
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Modernization Economic Necessity . 3X 


ACED with a popular demand for 65 to 70 oc- 

tane rating motor fuel, with a trend toward in- 
creasing octane rating of third grade gasoline, and 
with a surplus of low priced fuel oil, the refiner finds 
it an economic necessity to maintain his cracking 
department in efficient operating and producing con- 
dition. 

There are those who see increases in sales volume 
of third grade gasolines as retail prices of premium 
and regular motor fuels become inevitably higher. 
That market may become more competitively im- 
portant as quality is improved. Resumed industrial 
activity and winter months should bring about im- 
provement in fuel oil demand and prices, but no con- 
dition can be foreseen which will change the eco- 
nomic situation sufficiently but that the best thing 
to do with fuel oil is to crack it. 

Ever varying market conditions largely control the 
economic situation of the petroleum industry. The 
profits to be derived from refinery operation are di- 
rectly dependent upon the plant equipment and its 
flexibility. Processing facilities must possess suffi- 
cient flexibility to meet demand and specifications of 
those products which are most profitable to produce 
at the time. Market conditions will continue to vary. 

On the other hand there is the problem of compet- 
itive operations of units within the industry. Each 
unit in the plant yard must be continually and pro- 
gressively changed to incorporate new features re- 
sulting from technical development. Progress in de- 
sign, construction, operation, new processes and de- 
velopments, continue to render older opera- 
tion obsolete from the standpoint of effi- 
Old equipment finds it ever in- 
difficult to 


modern neighboring installations. 


ciency. 





creasingly compete with its 


NRA 


In straight distillation of crude oil it is estimated 
that 50 per cent of total crude charged is run through 
batteries of old-fashioned shell stills. Modern tube 
stills handle the other half. The transition to modern 
facilities will gain impetus with better times. In 
cracking, 25 per cent of available capacity is shut- 
down and conservative estimates place 15 per cent 
permanently inoperative. The industry is adequately 
equipped, from the capacity viewpoint, to take care 
of present needs and any improvement in demand, 
but jt is not equipped with sufficient scientifically 
designed refining facilities to do so at a profit. The 
percentage of obsolete equipment is much too large. 

Trade practices and education of the motorist has 
brought about a condition where present quality of 
motor fuels must be maintained. Refining facilities 
of the industry are inadequate for the job. The pres- 
ent activity in construction of all types of refining 
units, straight distillation and cracking, and such ad- 
ditional installation work as will be car1ied out in the 
next few years, is not for the purpose of expanding 
already over-built capacity. 

Much additional installation of equipment is nec- 
essary, however, because the various manufacturing 
units within the industry must compete in efficiency 
of operation and therefore must take advantage of 
technical developments and progress. Technical de- 
velopment and progress coupled with particularly 
rapid obsolescence accelerated by the severity of the 
service, brings the individual refining company con- 
stantly face to face with the question, does the plant 
equipment and processing facilities possess sufficient 

flexibility to meet varying demands of 
changing market conditions and can it com- 
pete with newly developed features in ex- 
isting systems or with newly developed 
processes? 


WE DO OUR PART 
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B Globe Plant 


Typical O 
Modern Design 


TUIAATARA 


~ LOBE. OIL & REFINING COMPANY. began 
operating its Winkler Koch combination skimming 
and cracking plant at McPherson, Kansas, March 1, 
1933. This complete unit designed to process Mc- 
Pherson County crude o‘] through all the phases neces- 
sary to provide a complete d-stillation producing motor 
fuel, kerosene and fuel oil, embodies several features 
of interest. First, the cold crude is stabilized, or de- 
butanized with exchanger heat as well as being skimmed 
of all the lighter fractions contained in the charge be- 
fore any part is subjected to heat by being passed 
through pipe stills. Second, those fractions adapted to 
cracking are passed in a cont:nuous stream through the 
furnaces containing acquired heat in the sk'mm-ng 
process. Third, the vapors from the cracking un:ts are 
led directly while hot to the Lachman z'nc chloride 
vapor phase treating unit. Fourth, all light gasses not 
condensed in each process are led to a recovery plant. 
All products intended for marketing, except fuel 01], 
are pumped continuously as manufactured through 
final treat ng units for sweetening before be:ng loaded 
for shipment. 

The crude charged to this combination unit has a 
gravity of 38-5 to 39.1° A.P.I. Picked up from the 
plant tank farm storage, cons-sting of Graver riveted 
55,000-barrel steel tanks, by a National duplex recipro- 
cating steam pump, 14x10x14-inch, the oil is fed at 14 
strokes per minute to the crude stabilizer, or debutan- 
izer. The first contact w.th heat occurs in passing 
through Westinghouse heat transfer units in the Lach- 
man zinc chloride vapor phase pressure dist.llate treat- 
ing system. There a temperature of 285°F. is applied 
to the charge. Passing from these units, the crude is 
led to a water settler, a horizontal drum, 7x24 feet, set 
at the base of the crude debutanizer, column. The hot 
crude enters this dehydrator through the upper shell 
near one end, passing through and emerg’ng at the 
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other, anJ is fed at 35 pounds to the column above the 
stripper plates. Butane and other light fractions re- 
leased from the raw charge rise through the fraction- 
ating section and are removed as the overhead prod- 
uct. Continuing through a shell and tube condenser, 
these light fractions are condensed, a portion of which 
is pumped back as reflux. This product has a gravity 
of 89° A.P.I. and a flu’d temperature of 80°F. It is 
removed from the accumulator drum and placed in a 
common surge tank to be processed with the product of 
the vapor recovery plant. 

The bottom of this tower, 5x54 feet, is maintained 
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at Z80°F., while the top is carried at 170°F. Stabilized 
crude drawn from the base of the column under a pres- 
sure of 35 pounds is picked up at this point by a Na- 
tional duplex steam pump, 14x9x20-inch and discharged 
to a closed coil placed in the top of the vapor separator, 
used both for dry trimming of the vapor separator and 
for transfer of heat to the debutanized crude charge. 
A temperature of 575°F. is applied to the oil in this 
section against a vapor separator top temperature of 


665°1. The hot oil in process is then led through in- 
Sulated piping to the flash tower, 9 feet by 93 feet, six 
inches, entering above the five stripper plates, where 
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New Lachman 
System Has 


Novel Features 


the charge is broken up into gasoline, naphtha, kero- 
sene and gas o:l, with reduced crude removed from the 
base. 

STRAIGHT-RUN GASOLINE 


Overhead from the flash tower is condensed as 
straight-run gasoline having a gravity of 65° A.P.L. 
The top of the tower is maintained at 235°F. by re- 
fluxing back over the tower a portion of the condensed 
straight-run product of the following characteristics : 


Crhwtly. |. S5455. 4 iene oucecmeee 65° A:P.I, 
4 Be Paik Sve saa eee 108°F. 
BO oa cn FOR a es ee ee 179°F. 
Be So keels 1 eee inet, wie 215°F. 
\. | Seariren wet aes RRC Sewer 242°F. 
00 tee AS eee 264°F. 
DD yn s'¥-2 seats onions 3 ee 287°F. 
OP ec es a ae ee 306°F. 
RROD Beem. meat ae ree is 
RS neh pape pea eny ta Sal ee 320°F. 
PO Ff Bh DGa a ca ee Pay cae eee 335°F, 
DD is ic ws) Ape ela dee eee 352°F. 
AE AEA phe RAED Ds cE 380°F. 
COP. ieee sees aaa 30+ 
Dstilistions WO 0 oa va Sara 6 1% 


three. side 
streams to take off, naphtha, kerosene and gas oil. The 
naphtha section is maintained at 320°F. by refluxing a 
part of the product accumulated in the naphtha reflex 
drum back to the section from which the product is 
removed. The section from which the kerosene is re- 
moved is maintained at 450°F. and the gas oil or distil- 
late section is operated at 545°F. All three products 
are led to stripper towers when first removed from the 
flash tower, each stripper being 4 feet by 18 feet, 6 


The flash tower is provided ‘with 


inches in dimensions. 


Bottoms from the flash tower, which is reduced 
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crude having a gravity of 22.5° A.P.I., are fed to the 
cracking unit through a National 15x8x20-inch duplex 


pump as quench oil. 

In the process, bottoms are picked up from the base 
of the bubble tower, a column 11 feet in diameter by 
75 feet high, by a Worthington crank and flywheel 
pump, 161%4 x 38x5'%4x27-inch and discharged under a 
process pressure of 760 pounds. This material is han- 
dled without cooling and carries a temperature of 600° 
F. at the pump suction. Five tube sections are provided 
in the furnace, four in the wall and one roof bank 
using Globe Steel Tube Company tubes. The tempera- 
ture of the furnace is maintained at 1420°F., with the 
roof tubes imparting a temperature of 910°F. to the o11 
in process. Outlet temperatures in the transfer line run 
at 925°F. with the pressure running at 400 pounds. Both 
the cracked charge passing through the furnace tubes 
and the hot reduced crude is flashed to the vapor sep- 
arator through a common line, entering near the base 
at a pressure reduced to 47 pounds. The material en- 
lering the vapor separator has a temperature of 740°F., 
and under the pressure mentioned, separation of the 
fractions is accomplished. 

Overhead fractions are admitted to the bubble tower 


lear the base, with a side cut removed from a draw-off 
pan placed below the internal tube heat exchanger 
through which the crude is passed during skimming op- 
trations. This fraction is also admitted to the bubble 
lower, but at a point above an internal tube pre-heater 
through which the naphtha charge passes as it is being 
pumped to the reforming furnace. Dry refluxing of 
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the vapor separator is accomplished by passing the 
crude in process through the closed coils in the top of 





the column. 
TWO CUTS FROM TOWER 


Two cuts are removed from the bubble tower, one 
overhead as combined pressure distillate and reformed 
naphtha, and the other as a side stream received in the 
high pressure side stripper, a vessel 5 x 31 feet which 
receives the high pressure stripper bottoms having a 
gravity of 24.5° A.P.I. and furnishes a part of the feed 
to the reforming coils in the furnace. Overhead ma- 
terial is the pressure distillate and passes out at 395°F. 
to the Lachman zinc chloride treating unit. However, 
a part of this stream is liquefied and used as reflux; 
pumped back over the bubble tower to maintain an end 
point of 395°F. 

The bottoms of the high pressure stripper and the 
straight-run naphtha are fed to the reforming unit. 
The stripper bottoms are handled by a Worthington 
crank and fly wheel pump, 13% x 30 x 4% x 21 inches, 
and the straight-run naphtha is pumped with a Na- 
tional steam pump, 16x5x11-inches, both streams 
combine and pass through the preheater coil in the 
interior of the bubble tower. Naphtha of a gravity of 
50° A.P.I. and the high pressure stripper bottoms 
with a gravity of 24.5° A.P.I. leave the internal ex- 
changer with a temperature of 500°F. and enter the 
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reforming furnace under a pressure of 600 pounds. 
This furnace is similar in construction to the crack- 
ing furnace, having five tube sections, four in the 
wall and a roof bank. In both furnaces, headers and 
return bends were furnished by Locomotive Finished 
Material Company. Reforming furnace temperature 
is maintained at 1325°F. The first preheater outlet 
runs at 675°F., the second at 745°F., the roof bank 
outlet at 960°F., and the transfer line or hot oil out- 
let is carried at 980°F. The product leaving the fur- 
nace is maintained under a pressure of 400 pounds 
and flashes into the vapor separator together and 
with the material under process from the cracking 
furnace. 

The bottoms from the vapor separator are passed to 
the vacuum tower, a vessel 10 feet in diameter by 70 
feet in height equipped with three-stage Westinghouse 
ejector. The process in this unit is to further reduce 
the bottoms to any heavy product desired, hard, brittle 
pitch if necessary, but the residuum coming from the 
base of the tower under present operations carries a 
gravity of 8.5° API. An overhead and a side cut of 
light and heavy gas oil is taken from the tower, the 
light product from the condenser on top of the tower, 
and the heavy from a trap-off plate in the upper sec- 
tion. Condensation of the heavy cut is accomplished 
with water-cooled internal coils placed in the tower 
carried at 585°F. The top is maintained at a temper- 
ature of 275°F., 
Both the side and overhead cut of gas oil are blended 


~ 
be 


while the bottom operates at 600°! 
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together after the side cut is cooled and the produet 
placed in gas oil storage. 


LACHMAN PROCESS 


The pressure distillate in the vapor phase, a combi- 
nation of the products derived from cracking the re- 
duced crude and gas oil and the vapors produced from 
the reforming process applied to the plant naphthas, 
pass into a treating system which is entirely new to 
the Mid-Continent. The Lachman process employing 
zine chloride was developed on the West Coast by Dr. 
Arthur Lachman and the first installation placed in op 
eration in the Richfield Oil Company refinery at Wat- 
son, California. This installation was elaborated and 
another unit built, but both were used in treating pres 
sure distillate after it had been re-run. The installation 
built in the refinery at McPherson is placed directly on 
the stream of vapors coming from the Winkler-Koch 
bubble tower, and processes this product while hot and 
without re-running. This unit consists of two divisions, 
the contacting and fractionating equipment and the zine 
chloride storage, reconditioning and settling tanks. 

As the pressure distillate, the combined vapor prod- 
uct of cracking and reformed naphthas, leaves the 
bubble tower, it is led directly to the first tower in 4 
series of three in the Lachman system. A 16-inch line 
connects the two, and a part of the vapors are com 
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densed to be used as reflux over the bubble tower to 
control the end point of the pressure distillate vapors. 
The first column in the zinc chloride treating system, 
called the contact tower, is a vertical unit eight feet in 
diameter by 55 feet in height with only a short skirt 
between it and the concrete foundation. The tower, 
manufactured from half-inch tank steel, contains 14 
bubble trays, each tray fitted with 21 caps. Both tray 
and caps are manufactured from a bronze with 85 per 
cent copper, 10 per cent zinc and the other five a com- 
bination of lead and other metals. The column ‘is com- 
pletely lined throughout the interior, shell, and heads, 
with sheet copper having a thickness of one eighth-inch. 
This construction, copper and bronze, was placed in 
the tower to prevent corrosion of the column shell. 
Hypochloric acid is formed in the contacting process, 
and being low in concentration, it will attack ferrous 
metals. 

As the overhead temperature of the cracking and 
reforming system bubble tower is maintained be- 
tween 395 and 400°F., so that the end point of the 
pressure distillate still in the yapor phase will have 


an end point, upon condensing, of around 410°F. and - 


as the vapor line is insulated, those pressure distil- 
late vapors enter the contact tower of the Lachman 
approximately the same tempera- 
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ture. The entrance flange to which the vapor line is 
connected is placed at a point above the first bubble 
tray, with the 20 trays above used as contact plates. 
Two points are provided for the admission of steam; 
one near the base of the contact tower, and the other 
below the upper three plates. Three different sup- 
plies of steam may be fed to the column—superheat- 
ed, saturated, and exhaust from the pumps. The zinc 
chloride, a solution of 50 per cent concentration, is 
fed to the column beneath the upper three plates and 
may either be heated or injected at atmospheric tem- 
perature. As the plant is now operating, the zinc 
chloride is fed hot and superheated steam is utilized. 
The system pressure is continued with intentional 
reduction, and the contact tower top pressure aver- 
ages 47 pounds as against the top pressure of the 
bubble tower in the cracking system of 49 pounds. 
Steam with a temperature of 465°F. superheated in a 
Foster Wheeler unit, is used under a furnace pres- 
sure of 57 pounds. 


STEAM COUNTERACTS TEMPERATURE DROP 


Contacting of the vapors with the zinc chloride 
causes a drop in system temperature which, if per- 
mitted to continue, would cause some of the heavier 
ends in the vapors to condense in the tower. To pre- 
vent this, enough steam is injected with the vapors 
to sustain the inlet temperature. Also, a drying ef- 
fect is set up by the hot hydrocarbon vapors passing 











through the zinc chloride, and to provide a solution 
still fluid, the admission of steam is governed by this 
situation also. By supplying superheated exhaust 
steam, the fluidity of the treating solution is main- 
tained, and the temperature of the vapors leaving the 
contact tower is raised slightly. Once each eight 
hours the spent solution remaining in the base of the 
contact tower is drawn away and placed in one of the 
spent solution tanks provided for this purpose and 
situated in the second section of the treating plant. 

After being contacted with the zinc chloride in the 
first tower, the vapors leave through an overhead 
line, also insulated, to the second section of the plant. 
This unit, called the lime rock tower, is eight feet in 
diameter by 37 feet high, constructed of one half-inch 
steel. The interior of this tower is lined from base 
to top with acid proof tile. Limestone as it comes 
from the quarries is placed in the column, the pieces 
of rock varying in size. A man hole, through which 
the lime contents of the column may be replenished 
as necessary, is situated in the upper head. 


Steam may be injected into this lime rock tower 


along with the vapors from the contact column, both. 


entering near the base in order that the vapors may 

_contact the lime the full length of the tower. The 
temperature of the vapors in the rock tower is ap- 
proximately the same as when they entered the con- 
tact column, and the pressure drops only 12 pounds 
in traveling through the two contactors. 


TREAT WITH LIMESTONE 


This tower, filled with limestone when the refinery 
was placed in operation, was expected to operate over 
a period of four or five months before replenishing 
the rock charge. An inspection of the interior of the 
column will give the operator an indication of the 
condition, and as the mass of rock disintegrates, all 
that is necessary is to replenish the stock by filling 
the column to the original point by the addition of 
fresh stone. The purpose of this unit is to neutralize 
the acids carried with the pressure distillate vapors 
and formed while in contact with the zinc chloride. 
Contacting with the limestone in the column, hydro- 
gen chloride is removed and calcium chloride falls to 
the compartment in the base of the column and is 
drawn away as sludge. 

Vapors in the lime tower are removed through an 
opening in the side of the shell near the top, and car- 
ried through a 12-inch insulated line to the third col- 
umn in the series. This column, termed the final bub- 
ble tower, is a vertical shell nine feet in diameter by 
42 feet high and contains 12 bubble trays. The ordi- 
nary construction was carried out in the fabrication 
of this tower, but the bubble caps are made of cast 
iron. The entrance of the pressure distillate vapors 
to this column is above the lower four trays which 
are used as strippers. Steam may also be admitted to 


this tower for process purposes, entry being at the 
base to provide agitation and to separate the lighter 
fractions from the polymers. 

Leaving the upper head of the final bubble tower, 
the fractionated vapors are led to the exchangers and 
final condensers. A line in the overhead line near the 
outlet of the vapors from the tower carries anhydrous 
ammonia to effect a further removal of the acids 
which are not separated from the hydrocarbons by 
the action in contact with the limestone in the rock 
tower. As the vapors are carried from the final frac- 
tionator, the line in which they travel is connected 
to a series of Westinghouse heat exchangers in coun- 
ter current flow to the fresh cold crude in process 
from the storage tanks to the crude stabilizer or de- 
butanizer. 

Below these exchangers is the condenser tank 
which contains submerged pipe coils in which the 
pressure distillate is liquefied. From them the dis- 
tillate passes to an accumulator, termed the gas sep- 
arator. From the top of the tank the gas which is 
not liquefied passes to the recovery plant while the 
bottoms or condensed pressure distillate enters the 
debutanizer. A portion of the condensate is removed 
from the base of the gas separator and used as reflux 
to be pumped back over the final bubble tower to 
strip from the finished overhead the heavier frac- 
tions which contain the polymers. The pressure of 
the final bubble tower is carried at 20 pounds and 
the overhead temperature maintained at 300°F. The 
polymers are drawn from the base of the final bub- 
ble tower and pumped to the cracking’ unit to mix 
with the reduced crude, or led through final coolers 
and stored for shipment. 


FINISHED GASOLINE 


The finished product, termed the Lachman gaso- 
line, shows very little difference in boiling range as 
compared to the pressure distillate entering the zinc 
chloride system. The pressure distillate vapors con- 
densed for laboratory analysis have an initial boil- 
ing point of 92°F. and an end point of 384°F. The 
recovery is 98 per cent while the Lachman gasoline 
shows an initial boiling point of 90°F. and an end 
point of 381°F. The recovery of the Lachman gaso- 
line as shown by the Engler distillation is 98 pet 
cent. The color of the raw pressure distillate sam- 
ple indicates a light straw while the finished Lach- 
man gasoline is 30+. The octane rating of the pres 
sure distillate is 70, and the Lachman gasoline has 
the same value. 

The product leaving the Lachman gasoline cot- 
densers shows a trifle sour in testing with doctor 
solution, and to counteract this a complete sodium 
plumbite treating system\ was installed, designed 
with the unit. After being debutanized, the gasoline 
is passed through this unit and to storage as finished 
gasoline ready for blending. These tanks, three it 
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number, are placed in a horizontal position, and are 
7x 28 feet with half-inch shells. 

The bottoms from the first tower—the contact 
column—contain the sludge and spent zinc chloride, 
and are transferred under operating pressure to the 
reconditioning system. Two tanks set on high brick 
foundations receive the zinc chloride as it comes 
from the contact column. They are set high so as 
to drain into either of two other tanks near the 
ground. In the vessels above the zinc chloride sup- 
ply tanks, the liquid drawn from the contact column, 
is diluted with water and permitted to settle. The 
liquid remaining above the sludge is drawn to the 
supply tanks and the sludge washed a second time, 
either hot or cold water being used, and permitted 
to settle again. After the liquid has been drained 
away, the sludge is pumped to a leaf filter set in a 
building above the reconditioning tanks and as the 
cake is pressed, the liquid drains to the tanks below. 
The cake formed in the filter is pressed and dumped, 
and contains such a small percentage of zinc chloride 
that it is economically unprofitable to attempt its re- 
covery, 

ACTION OF ZINC CHLORIDE 

Quoting Dr. Lachman as to what happens when 
the pressure distillate is contacted with zinc chloride, 
he savs: “So far as the gasoline itself is concerned, 
the action of zinc chloride is largely a matter of 
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guess work. Except for the side reactions to be con- 
sidered in a moment, it can only be described as 
‘catalytic’. It seems certain that little or nothing 
happens to the hydrocarbons, saturated or unsatur- 
ated. The high ultimate recovery, and the unchanged 
octane number of the overhead fraction, permit of no 
other conclusion; and the amount of polymerization 
is very small. The amount of impurities responsible 
for gum formation and color instability cannot ex- 
ceed a fraction of one per cent; in all likelihood they 
are aldehydes or other oxygen containing substances, 
on which zinc chloride is well known to have a con- 
densing. effect. This theory is supported by the fact 
that the higher fractions contain small amounts of 
highly colored, flourescent substances. 

“When directly connected to a cracking plant giv- 
ing fixed gases which contain hydrogen sulfide, some 
of the zinc chloride reacts to form zine sulfide ac- 
cording to the reversible equation: 

ZnCl, + H,S= ZnS + 2HC1 
The amount is not large, and the reaction obeys the 
mass law; the greater the proportion of hydrogen 
sulfide in the gas and the higher the pressure, the 
more zinc sulfide is formed. 

“Another reaction leading to slight zinc losses is 
hydrolysis, also a reversible reaction: 

ZnCl, + H,O = Zn(OH) Cl+ HCl 


The hydrolysis increases with temperature, and also 
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with the concentration of the zinc chloride at any 
constant temperature. 

“It is clear from the quantity of zinc chloride con- 
sumed per barrel of gasoline treated that no appre- 
ciable amount of chlorine can have passed into the 
gasoline, even if all the chlorine in the zinc chloride 
had been transferred in that manner. Direct experi- 
ments have confirmed the conclusion that chlorine 
in not present in treated gasoline in measurable 
quantities. A sample of 2.0 grams was burned in the 
ordinary sulfur lamp, and the liquid 
tested for chlorine by the nephelometer. The dif- 
ference between the amount found and the quantity 


absorption 


in the blank test of the reagent employed was too 
small to be estimated. In further test, 100 cc of gaso- 
line was heated for several hours with 1 gram metal- 
lic sodium wire and when taken up in water, the 
alkaline solution was entirely free from chlorine ion.” 

As the system designed and installed at McPher- 
son is sufficient in capacity to treat 4000 barrels of 
pressure distillate in the vapor phase, the time of 
contact between the vapors from the bubble tower 
and the zinz chloride in the final contactor was com- 
puted after an analysis of the crude to show what 
was to be removed. The contact tower was built 
with the dimensions of eight feet in diameter and 
55 feet in height to give the average variable. Inti- 
mate mixing is of prime importance with this sys- 
tem, so that any amount of pressure distillate vapors 
up to the capacity can be treated successfully. Vari- 
able volumes of vapors do not effect the final result 
as shown in this plant during a cold wave a short 
time after the plant was placed in operation. Some 
of the controls did not function properly due to hav- 
ing been partially frozen. The temperature during 
this time fluctuated widely and the vapors entered 
the contact tower in slugs. Experiments were con- 
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ducted during this period, and the operator of the 


system purposely threw the system out of balance to 
determine if fluctuating temperatures and pressures 
would cause a variable result in the product leaving 
the final bubble tower. Close check maintained by 
the laboratory disclosed no variation in the finished 
product, and when the weather became normal, the 
product leaving the final condensers was of the same 
general characteristics as that produced when oper- 
ated with widely fluctuating temperatures and pres- 
sures. 

After all the 
skimming, cracking, reforming and treating the pres- 


processes of crude debutanizing, 


sure distillate in the vapor phase through the routing 
operations, have been performed the vapors arising 
from these operations not condensed into liquid, are 
passed to the recovery plant for further processing. 
This plant is a combination, in operation, of the pres- 
sure distillate stabilizer, final gasoline fractionator 
with the 
pumps, condensers and receivers. 


and compressors usual complement ol 


GAS PLANT 

The gases are picked up from the various points 
by three Clark 200 horsepower gas engine-driven 
compressors, running at 200 rpm. The vapors enter- 
ing are compressed to 65 pounds to condense the 
highér boiling fractions contained in the gas charge. 
Residue, or uncondensed fractions pass back to the 
high pressure cylinders, and are boosted to 26» 
pounds at the discharge, and at a temperature of 
75°F. 

The pressure distillate is picked up from the Lach- 
man gas separator and pumped through heat ex 
changers to the distillate stabilizer, a tower 5 x59 
feet with the bottom temperature maintained at 
215°F. Overhead vapors are partially condensed and 
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the tower trimmed to 102°F. with reflux from the 
accumulator drum. Bottoms under a temperature 
of 78°F. are passed directly to the final sweetener 
for finishing. 

Light gasoline produced by the first stage of com- 
pression, that produced from the pressure distillate 
stabilizer overhead, and the product from the crude 
debutanizer, are pumped to the final gas stabilizer. 
This tower which is 4x 80 feet, made from one-inch 
steel; receives the gas from the high compression 
cylinders. Gasoline charged to the tower is passed 
through exchangers and preheaters, entering the bot- 
tom section of the tower at 300°F. The product from 
the overhead is condensed in a combination water 
and expanded gas cooler, the water section placed 
above the other. Propanes and the butanes removed 
from the charge in the column are received in a drum 
and a part is pumped back to control the top tem- 
perature of the column, which is maintained at 
132°F. The uncondensed propanes taken from the 
top of the overhead receiving drum are passed 
through a control valve which expands them from 
265 pounds through the expanded-gas-cooler. 

The bottoms from the final gasoline stabilizer are 
led directly to the “doctor” sweeteners for final 
treatment before being placed in horizontal storage. 
These sweeteners, three in number, are 4x16 feet, 
placed horizontal on concrete piers. The first is the 
sodium plumbite contact receiver, the second caustic 


wash and the third water wash and settler. The sul- 
fur for processing is placed in a small receiver and 
the gasoline and doctor are mixed in Duriron con- 
tactors. 

Steam tor plant use is generated in two 500 horse- 
power Heine water tube boilers, utilizing a Venturi 
type forced draft stack. The water fed to the boilers 
is conditioned with a Graver hot process water soft- 
ener, exhaust steam from the pumps being used to 
heat the water. 

Water is cooled for plant coolers and condensers 
by a Pritchard tower. Raw water is produced from 
yard wells with a Layne Western motor driven 
pump. Solids contained in the water are trouble- 
some and the Graver process reduces them to an 
average of two grains before being fed to the boilers. 

Control instruments in the cracking and reforming 
and crude debutanizing sections are set on a panel 
in the control room. These are Brown recording con- 
trollers. Those in the gasoline recovery and pressure 
distillate stabilizing unit are also Brown, while the 
valves which control the pressures and levels are 
Foxboro and Fisher type. Goetze Gaskets were used 
throughout the plant. 

All plate work in fabricating the various vessels, 


towers and accumulator tanks was done by Amer-— 


ican Tank & Equipment Company, while insulation 
of the lines, towers and exchangers was furnished 
and applied by Johns-Manville. 
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Above—Combination burners in boiler 


SERS SHEET a and conveyors. The B urning of 


Refinery 
Wastes... 


Vv. R. CHADBOURNE 


Electrical Engineer and Foreman, Power 
Department, Magnolia Petroleum Company, 
Beaumont, Texas 


EFINERY wastes are to a certain degree the nec- 
essary evils of the petroleum refining industry. 
While it is the duty of the operating staffs to eliminate 
them as far as possible, there is a limit from the eco- 
nomic standpoint in their recovery. Consequently, it 
falls to the lot and is also the duty of the engineering 
staff to turn as much of this waste as possible back to 
usefulness in some other form. 
Fortunately most refinery wastes are combustible and 
all refineries require immense quantities of steam. 
Boiler units are now designed of such capacities as 
to allow large heat releases in the furnaces. Also con- 
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trol of furnace temperatures need not be as close as 
those of a still furnace. 

Thus it has been found that the best disposal of re- 
finery wastes is to burn them under boilers and convert 
as much as possible of their heat value into steam. 

The most common wastes which must be utilized are 
still gases, acid tars, acid sludges, alkaline sludges, nev- 
tralized sludges, wax tailings, heavy residues or pitches 
and coke, together with a mixture of most of them in 
a semi-solid state. 


Some of these present no great problem in their dis- 


posal in an efficient manner, others are more difficult. 


All, however, can be burned more or less efficiently 
with the proper equipment and the proper preparation. 

Up-to-date rotary sludge burners are perhaps the best 
means of efficiently burning mixtures of refuse such as 
general cleanings of stills and tanks where there are 
These 


burners are also used for burning sludges directly with- 


large quantities of solid or semi-solid matter. 


out fluxing or other preparation, although when burn- 
ing such fuels where the Btu content is low it may 
be necessary to burn gas or oil in the same furnace to 
sustain combustion. They are now built up to capacities 
of several thousand pounds of waste per hour and give 
practically no trouble with linings or driving mechanism. 
They are a very satisfactory means of .waste disposal 
where conditions are such that they may be used. How- 
ever, their use requires a highly special type of design 
which cannot be readily adapted to conventional boiler 
plant layouts where it is desired to burn sludges in con- 


They 


junction with other fuels in the same furnace. 
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Above—Installation of coke pulverizing and burning equip- 
ment on a Sterling boiler. 


Below—Combination burners on a cracking still furnace 
(oil disconnected ). 
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also have the disadvantage that the space required for 
their installation in the boiler room is considerable. 

In those refineries having only small quantities of 
this type of semi-solid wastes the use of hand-fired 
grates under boilers will generally provide means of 
disposal of it, although not so efficiently. 

Nearly all refinery waste fuels except coke can be 
put in a liquid or gaseous form by heating and by mix- 
ing or fluxing with low grade oils or tars when neces- 
sary. Burner manufacturers have developed combined 
burners in which any one of the three forms of fuel, 
liquid, gaseous or pulverized, may be fired through the 
same throat opening into the furnace and in which use 
is made of a common passage for the combustion air. 
With these burners, liquid fuels may be burned either 
with mechanical atomization or steam, merely by minor 
changes. 

Combined burners have several advantages over inde- 
pendent burners. Among these are that fewer burners 
are required, making operation and installation easier ; 
that all burners are identical, thus simplifying air con- 
trol, wind box and furnace construction; that there are 
no idle burners to protect as all burners may be kept in 
operation at all times, and that ignition temperatures 
can be maintained in the furnace by burning fuels 
such as oil or gas at the same time with other fuels 
containing much moisture or with little volatile content. 

All these advantages have been of great aid in the 
development of the possibilities of burning refinery 
wastes successfully. 


Gaseous fuels, of course, present no great difficulties 
in burning. When burning unstripped gases which 
have a heat content of sometimes as high or higher than 
2000 Btu, it is sometimes difficult to obtain the best 
appearing furnace condition due to the presence of a 
large percentage of hydro-carbons and also because 
there may be considerable quantities of raw distillate in 
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suspension. However, in any modern refinery it is 
rarely required that such valuable gases be burned. A 
stripped gas is easily fired, although perhaps not as 
easily as natural gas. This is due to the fact that the 
Btu content, and often the pressure, varies greatly, ac- 
cording to the methods of still operation and operation 
of recovery plants. 


FIRING COKE 

Petroleum coke, once handled with more or less diffi- 
culty on grates or stokers, is now best burned in pul- 
verized form. Coke brought from storage or directly 
from the stills is first passed through a crusher. From 
the crusher it may pass to a storage bin or be fed direct- 
ly to the pulverizing mills from which a mixture of 
powdered coke and hot air is drawn by the exhauster 
fans and blown into the furnace through either special 
coke burners or combination burners. In passing through 
the crusher the coke is reduced to sizes of approximately 
1% inches in diameter. The amount fed to the mills 
is determined by a feeder under the control of the 
operator. The level of fuel in the mill may now be 
controlled automatically but an experienced operator 
can tell by the sound of the mills whether his feed setting 
is correct. The air supplied is from the forced draft 
fans and is heated either by air preheaters or air-cooled 
walls. A secondary air supply enters the burner through 
the wind box. 

Trouble is experienced to a certain extent with oily 
coke which interferes with the proper fineness and the 
rate of pulverizing. Oily coke has also been the cause 
of fires in the equipment as heated air is used for 
sweeping the mills. Coke which has been stored for 
some time and thus contains much foreign matter some- 
times produces a very objectionable slag. This slag 
adheres to certain tubes in the boilers and attacks the 
brickwork. This slag action has been found to be par- 
ticularly severe when coke is burned simultaneously with 
alkaline fuel. 

Unit pulverizers for the individual steam units is now 
an established method for handling coke. Ball mills 
have proven to be very successful in pulverizing this 
form of fuel, although the amount of steel balls required 
to pulverize coke is of considerable more than that re- 
quired for coal. This amount is not excessive. One 
company in the past year has used on an average of .5 
pounds of balls per ton of coke pulverized. This com- 
pany has been experimenting with the use of steel scrap, 
of which every refinery has large quantities, and finds 
that it can make use of it as a grinding medium with 
good success. Its cost of handling coke from the cars, 
crushing, pulverizing and blowing into the furnace was 
less than $0.70 per ton. By using scrap as just men- 
tioned, the cost will be lower. 

Coke, due to its high carbon content, can be burned in 
pulverized form with a minimum of excess air (even 
less with gas) and with high furnace efficiency. It is 
excellent in forcing a furnace but is a little more diffi 
cult to control at light loads. Heat releases higher than 
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20,000 Btu per cubic foot of furnace volume can easily 
be obtained with it. It is a good stable fuel and once 
the furnace is hot other fuels such as oil or gas need not 
be burned in the same furnace with it as an insurance 
against its failure to ignite. Best results are obtained 
when at least 90 per cent will pass a 200 mesh screen. 
Its ash content is so small as to be a negligible factor 
in cleaning furnaces. 


SLUDGES 

The various sludges present individual problems in 
preparation, handling and burning, yet there are a num- 
ber of factors common to all which are of great aid in 
combustion. All the sludges must be kept hot and con- 
tinually circulated and agitated. Their successful com- 
bustion is greatly aided in large furnaces where efficient 
mixing of the atomized fuels and air can take place 
without impingment on the surfaces of either metals 
or brickwork and where good draft control can be had 
to vary quickly the amounts of excess air necessary for 
varying mixes. Atomization must be complete, while 
whether steam or mechanical atomization is used, de- 
pends upon several factors. 

Lubricating acid sludge appears to be one of the big 
This sludge is ex- 
tremely variable in its characteristics, depending not 
only upon the initial crude stock, but also upon the 
method of treating that stock, including the amount and 
type of oil used for fluxing as well as the method of 
agitating the flux with the sludge. It varies continually 
and widely in viscosity, gravity and moisture. Its 
preparation differs in many refineries. No definite 
rules can be laid down for its treatment. As to whether 
or not it is properly fluxed or sufficiently agitated only 
visual observation of experienced, operators can deter- 
mine. Each batch must be constantly agitated by steam 
jets to prevent solid particles from settling out. 

It has been found possible to burn much of such fuel 
with mechanical atomized burners, although some of 
itis burned with much better results with steam atom- 
ed burners. When mechanical burners are used this 
sludge burns well at pressures between 190 and 200 
pounds per square inch and at temperatures of from 
250° F. to 300° F. The temperatures required depend 
upon the characteristic of the particular batch of oil 
being burned. To reach these temperatures requires 
the use of some sort of closed heater as the steam sprays 
inthe open service tanks can only bring the temperature 
of the sludge to slightly above 200° F. This introduces 
various troubles in the form of the proper acid resisting 
metal to be used in them. 

Acid sludge containing excessive amounts of acid due 
to heavy acid treating not only increases the corrosive 
action of the sludge but at the same time decreases its 
Btu value. . Some companies which burn this sludge 
Without separation have found it worth while when 


this occurs to make attempts to separate some of this 
acid, 


problems of the combustion men. 


Acid tars present no great problem except corrosive- 
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ness. They are easily handled if kept warm and agitated © 
by open steam jets. For burning in mechanical burners 
the suitable pressures and temperatures are 150 to 160 
pounds per square inch and 165° F. to 175° F. The 
range in temperatures required with acid tar is not so 
great ad with acid sludge, as this fuel is not normally 
so variable in consistency. All heating can be done by 
steam jets in the service tanks. Occasionally acid tars 
prepared by fluxing sludges with heavy oils after acid 
separation and washing has taken place, contain an ex- 
cessive amount of moisture or weak acid, making a 
fuel or very low Btu content and requiring the burning 
of an excessive amount of other fuels in conjunction 
with it. 

It is noticeable that at times when batches of acid tars 
or sludges from different grades of treated oils or 
crudes are mixed in service tanks some reaction occurs 
causing a separation of acid or acid water. As this has 
practically no Btu value, means must be provided for 
drawing it off from the fuel lines. Usually treaters 
know from experience between which batches such re- 
actions are likely to occur. Where there is more than 
one service tank they do not mix such batches and in 
event there is only one service tank it is allowed to 
empty before the next batch is introduced. 

Alkaline sludges sometimes present a combustion 
problem in that deposits of sodium sulphate are formed 
which completely bridge over between the boiler tubes 
and have a fluxing action on the refractories when 
burned simultaneously with coke. This is often so 
serious that the unit must be taken out of service for 
external cleaning. 

The residue from modern stills, such as pitches and 
heavy gums, together with wax tailings, can be easily 
disposed of in a rotary sludge burner. These can also 
be burned in mechanical atomixed burners, provided 
they are kept at temperatures of 300° F. or over. 

“Dubbs Residium” is a fuel with characteristics of 
alkaline sludge and can be burned much the same al- 
though it usually contains a considerablé amount of car- 
bon in suspension. Furnace refractories are fluxed by 
it also. 

Due to the unstable quality of most of the sludge 
fuels it has often been found advisable and desirable to 
fire gas or oil simultaneously in the same furnace. 


On installations where only 60 per cent to 70 per 
cent of the total load of the furnace is taken care of 
by the sludge burned it can be burned in modified 
steam atomized burners with refinery or natural gas 
acting as the atomizing medium. Tests have proved the 
use of gas for atomization as practical and a distinct 
gain over using steam as the heat value of the atomiz- 
ing agent is made available in the furnace. The sludge 
particles are thus not only atomized but are intimately 
mixed with an easily ignitable fuel. The result is com- 
plete combustion of the solid material in suspension and 
the maintenance of a high furnace temperature. 


The acid tars and lighter sludges are easily pumped 
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by ordinary brass liquid end reciprocating steam pumps 
after they are heated. There is more difficulty with 
the heavier sludges and some companies prefer to use a 
screw type pump. Because of their corrosive action, 
lead lined tanks must be used for receiving and brass 
lines for transporting acid tar and acid sludge. Alka- 
line sludges are readily handled and delivered through 
steel lines and pumps as is fuel oil. It is not possible 
to store the acid sludges so they must be burned with 
as little delay as possible. As mentioned, these must 
be constantly agitated by open steam jets in order to 
keep them at the proper consistency for pumping and 
burning. 

With all sludges constant flow through the supply 

piping and re-circulation to the supply tank must be 
maintained in order to prevent stoppage of lines. When 
shutting down a line it should be thoroughly blown out 
with steam and if an acid fuel line is out of service 
for an extended time it is well to completely charge the 
line with fuel oil in order to counteract the corrosive 
effects of the acid fuel as far as possible. Acid tar 
or acid sludge can be pumped a considerable distance 
either by use of steam jackets on the line or without 
them when the line is well insulated, the fuel is hot 
and when the line is heated by blowing steam through 
it before the pumping starts. Cone bottom tanks are 
used for all sludges. 
% High stacks are a necessary adjunct of boiler houses 
burning acid fuels. By releasing the gases of combus- 
tion high in the air a better diffusion is obtained. This 
tends to dissipate objectionable odors as well as to pre- 
vent any considerable concentration of acid vapors. 


ACID RESISTING BURNERS 


The use of acid fuels has made necessary an intensive 
search for metals and alloys which would be acid re- 
sisting. It is gratifying to note that the users of these 
fuels have been fairly successful in obtaining burner 
tips, barrels and valves with a reasonable length of life. 
Some of the more common metals used successfully are 
acid bronze, red brass and supernickel, while numerous 
acid resisting alloys have been developed. 

It is interesting to note that one company looking 
around for means to help “beat off the depression” has 
utilized discarded cracking still tubes for an acid tar 
line. These tubes welded together in 60-foot sections 


with welded flanges have been in service for some time 


without giving any trouble and have shown that their 
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life in such service will be of length to warrant the ex- 
pense of installation. 

Those companies who have used acid fuels for steam 
generation report that apparently no real detrimenial 
effects have occurred either in the furnace or on the 
heating surfaces of the boilers or economizers. True 
there has been some corrosive action in certain locations, 
such as air preheaters. However, if arrangements are 
made in the design of economizers and air preheaters 
to keep the exit gas temperatures to at least 250° F, 
it is felt that the corrosive action will not be excessive. 
Apparently acid fuels cause little damage to refrac- 
tories and it seems immaterial whether air-cooled or 
water walls are used in the furnaces. Most companies 
have taken the precaution to protect the chimneys serv- 
ing boilers fired by such fuels with an acid proof lining. 

While of course the real purpose of burning refinery 
wastes is to rid the properties of wastes otherwise hard 
to dispose of, yet it is essential, especially in this period 
of economies, to do so with the most perfect combustion 
possible. It is a very hard matter for the combustion 
engineer to be at all times certain that he is obtaining 
the best efficiency. This is due to the constantly chang- 
ing character of the material being burned. Still gases 
vary greatly and sludges more so. At times it is pos- 
sible to obtain high CO, while at others it seems impos- 
sible to burn the stuff. Drafts must be varied to meet 
different conditions. However, where the conditions 
under which the wastes are burned are favorable, such 
as large furnace volume, sufficient draft and not too 
large load demand, it is possible by close attention of 
the operating crews to make very favorable records. Of 
course all boiler plants are not equipped with CO, re- 
corders and automatic controls, but even those that are 
can not depend wholly upon such devices due to the 
mixture burned. If the flue gas analysis shows O, 
not exceeding from 2 per cent to 5 per cent without the 
presence of CO and with a clear stack, then but little 
fuel is being wasted. With pulverized coke or with still 
gases there is little excuse for not obtaining high ef- 
ficiencies while with the lower grade fuels conditions 
may render it impossible to make a very good showing. 
Yet the combustion engineer must bear in mind that he 
is still rendering a service to his company by disposing 
of this material even though conditions beyond his con- 
trol seem to make his efforts look poorly. 

It is to the credit of the engineering staff that they 
have accomplished so well the task of not only utilizing 
the refinery waste but that they have utilized them in 
such an efficient manner. 
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es present method of determining the heating 
value of gases in most laboratories is by use of the 
flow calorimeter. This type instrument is subject to 
such a large number of corrections, and the accurate 
control of conditions in order to secure results within 
0.5 per cent accuracy, we decided to build a precision 
; calorimeter for gas so that we could calibrate our flow 
, and recording calorimeters. 

In order to calibrate a calorimeter with hydrogen, we 
have to determine the accuracy of the analysis, if the 
calorimeter results are compared with a combustion 
analysis we have the possibility of the determination of 
the inerts being in error by 0.5 per cent or more, in frac- 
tional analysis we still have the error in the determina- 
tion of the inerts, such as oxygen and nitrogen. 


er ee OOO” 


ws 


A combustion analysis will check within 0.5 to 1.0 
per cent of the determined B.t.u. if the gas has a high 
methane content, and as the percentage of ethane and 
higher hydrocarbons increase in the gas the error in 
a calculated analysis will increase. 


For precision work the calibration of calorimeters by 


, 
h gas analysis is not accurate enough due to the inac- 
curacies of the gas analysis itself. 
f Use of hydrogen depends on the purity of the hydro- 
f gen, if the analysis is in error by 0.2 to 0.5 per cent, 
.- or 0.6 to 1.6 B.t.u. The error in burning 1000 B.t.u. 
e gas is three times as large or from two to five B.t.u. 
e However, hydrogen is the most commonly used gas for 
J» calibrating recording calorimeters. 
le We have found that flow calorimeters are accurate 
le enough for routine determinations if properly checked 
i and operated, however, the discrepancy between calori- 
: meters located in different laboratories was greater than 
" it was for a single instrument. These discrepancies are 
. caused by personal error, weather conditions, room and 
i water conditions, methods of sampling, accuracy of 
oe calibration of all parts of the instrument before making 
the determination and finally corrections applied to the 
“ results. The accuracy can be improved very much if 
1g all the above conditions are checked carefully and uni- 
e form procedure determined for all locations. In this 


manner the error can be lowered to approximately three 
to five B.t.u. per cubic foot. 

In order to calibrate and check flow calorimeters and 
recorcing calorimeters we have constructed a precision 
calorimeter similar to Bureau of Standards Calorimeter 
used in the determination of the Heat of Formation of 
Water (Bulletin No. 259 by Frederick D. Rossini, Jan. 
1931) also used in determination of the Heat of Com- 
bustion of Methane and Carbon Monoxide (Research 
Paper No. 260 by Rossini, Jan. 1931). We have also 
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Precision Calorimetry 


... for Gases 


W.F. FULTON 
Chief Chemist, United Gas Public Service 


Company, Houston, Texas 


followed suggestions and precautions of Walter P. 
White in Modern Calorimeter, which are essential for 
precision work. 

METHOD: GENERAL 


The method consisted of burning a known volume of 
gas with oxygen in a pyrex glass bomb placed in a 
known quantity of water in a calorimeter can sur- 
rounded by a shield and outer jacket of water of pre- 
determined temperature. The temperature rise of the 
calorimeter water was measured by a resistance ther- 
mometer, and the water in the calorimeter proper and 
the jacket was stirred by a constant speed motor. 

The glass bomb or reaction chamber was surrounded 
by the calibrating heater which was used to heat the 
mass of water (n) degrees while measuring the voltage 
and current applied, and in this manner the amount of 
heat necessary to raise the mass of water in the calori- 
meter 1°C. was determined in international joules. The 
voltage and current being measured by a sensitive 
potentiometric system, and the current was timed by 
an electric clock with electric contact to operate solenoid 
switch through a relay, for accurate determination of 
the time of heating in seconds. 


APPARATUS 


The assembly of apparatus consisted of the gas meas- 
uring bottle which was made of a Pyrex glass bulb 
with top and bottom necks graduated. This bulb was 
placed in a glass water jacket and supported on iron 
rods. This measuring bulb was similar to a standard 
9.1 cubic foot bottle, except for the water jacket used in 
order to maintain constant temperature while measuring 
the sample. The capacity was 2200 cc of gas. The gas 
passed from the top of the measuring bulb which was 
attached to a purifying tube filled with Ascarite to re- 
move the CO, and water vapor, then through a flow 
meter and capillary coil to insure that the gas was at 
room temperature before entering the calorimeter re- 
action vessel. 

The oxygen was passed through a similar train, ex- 
cept the oxygen was fed direct from a drum of com- 
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mercial oxygen with a regulator, and the accurately 
calibrated flow meter used to determine the amount 
passed through the calorimeter during the determina- 
tion. 

REACTION VESSEL AND ITS OPERATION 

The reaction vessel in which the gas and oxygen were 
burned consisted of a Pyrex bulb (eight inches long— 
1% inches diameter), in the bottom of which passed 
the capillary tube extending into the bulb (2% inches), 
with a platinum tip (one half-inch). The oxygen en- 
tered the bottom and side of the bulb. The reaction 
products of the combustion passed out the top through 
a (one half-inch) pyrex tube which was coiled around 
the combustion bulb, and hada length of approximately 
nine feet, then passed up and out of the calorimeter. 

The entering tubes for the gas and oxygen contained 
platinum wires leading down to the top of the burner 
so that an electric spark could be used to ignite the gas 
and oxygen. 

The vessel was operated by flushing out the vessel 
with oxygen and also the gas inlet tube. When the 
combustion was started the spark was passed across the 
tip and with the oxygen flowing at the proper rate the 
gas was started, and as soon as ignited the spark was 
stopped (two to three seconds being the time required to 
ignite the gas). 


DETERMINATION OF WATER FORMED AND 
EVAPORATION LOSS 


The outlet tube of the reaction vessel was attached 
to a U-tube containing Dehydrite in which the water 
vapors contained in the excess oxygen and the carbon 
dioxide were absorbed and determined, this amount of 
water being used to correct for vaporization energy. 





Then after the combustion was completed and the after- 
period over, the vessel was removed and again at- 
tached to the U-tube and all the water of condensation 
in the vessel was removed by heating the vessel with 
hot air and passing dry gas through the vessel and 
U-tube, this amount of water being that formed during 
the combustion of the gas and remaining in the vessel, 
so half this amount was used to correct for water 
formed, or added to original amount of water in the 
calorimeter. 


THE CALORIMETER AND MEASURING 
INSTRUMENTS 

The calorimeter consisted of an inner calorimeter can 
holding 5000 cc of water up to within one cm. of the 
top when the reaction vessel was in place, this can was 
surrounded by a shield of thin nickel plated copper 
(approximately one cm. from can). The outer jacket 
was three inches larger than the inner jacket wall or 
a three-inch column of water surrounded the inner 
chamber on all sides and the bottom. The cover for the 
calorimeter can fitted inside and extended into the water, 
this cover also was used to support the stirrer. The 
jacket stirrer was attached to the outer jacket and in- 
dependent of the cover. 

The jacket water was maintained at a constant tem- 
perature by means of an electric heater made of 
nichrome wire (28 gauge) coiled in a small pyrex glass 
tube bent in U shape. The heater was connected in 
series with a lamp bank and the current controlled 
manually. The temperature was measured with a certi- 
fied Centigrade thermometer graduated in 0.1°C., and 
as the jacket contained approximately eight gallons of 
water and the room temperature change was slow, there 


Combustion Experiments with Hydrogen 

























































































AR k u K U AR Corr. AT Corr. Ave. Temp. 
Hydrone Hydrogen.......... 11597 .0011733 .0000873 .001009 a .001746 .118215 1.133368 29.09 
ON Re 11478 .0013377 .0000489 .001168 .000978 .112634 1.126515 29.08 
ree .11554 .0013145 .0000492 .001132 .000984 .113725 1.134806 27.14 
Ee .11582 .0012273 .0000551 .001081 .001102 -113637 1.137100 27.65 
I boc kcccvesees 115 .0012690 .0000440 .001102 .000880 .113898 1.139193 26.13 
Press. 
Mass \% Mass Electrical Reaction Total Gas Vap. Spark 
H20 (G) H20 Formed | Equivalent M. M. Hg. Energy . Energy Energy Energy a 
Hydrone Hydrogen.......... 4983.56 7948 21,417.68 756.3 24,274.11 —11.27 97.56 — 9.00 
SS ree 4982.82 7770 21,414.56 753.1 24,123.83 — 6.38 90.97 —10.80 
eS STE e 4986.54 -7192 21,434.69 755.6 24,324.21 — 2.28 105.61 —10.80 
a Sr reer ee 4985.92 .7270 21,430.84 755.0 24,369.01 — 6.37 105.61 — 9.90 
Se IIS ook cw cd vo sey 4986.42 .8289 21,437.14 756.1 24,421.04 — 5.73 139.75 — 9.00 
Q at 60° F. 
Reaction Vol. Gas Corr Corr. & 30” Hg. S. ¢. 2 
Energy Cu. Ft. Q pt. 60° F. 30” Hg. Joules Cu. Ft. a 
Hydrone Hydrogen.......... 24,351.40 .072427 336,218.1 681.18 —34.16 336,865.1 319.32 
COUR PEIOOI 5 hose ccs cecee 24,197.62 .072730 332,702.6 680.52 —53.4 333,329.7 315.97 
Rt EIR, iv ccoesesese 24,416.74 .073292 333,143.4 582.81 —38.4 333,687.8 316.31 
oe eer eee 24,458.35 .073472 332,894.2 608.43 —42.0 333,460.6 316.09 
EEE. so cctcéccesce 24,546.06 .073677 333,156.4 531.96 —35.4 333,653.0 316.28 
Average for 4 cylinder samples 316.16 
——— 





The four melee of hydrogen from the cylinders checked within + .20 B. t. u. of the average. (Purity 98.99%) 


The sample o 
cubic foot at 60°F. and 30 


hydrone hydrogen which was 99.97 percent pure checked with Rossinis’ results for the Heat of Formation of Water; 319.40 B. t. u. per 
inch Hg. saturated with water. Our results 319.32 B. t. u. per cubic foot or a difference of .08 B. t. u. 


All gas volumes are corrected to 60°F. and 30 inch Hg. saturated with water vapor. 
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Precision Gas Calorimeter in laboratory of United Gas Public Service Company at 
Houston, Texas. Above is a photograph of the installation and, below, a reproduction 
ass of the blue print by which it was built. 
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FIGURE 1 
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was no difficulty in maintaining a constant temperature The resistance of the thermometer was read on a ae 
in the jacket. Mueller thermometer bridge attached to a high sensi- ' 
The temperature rise was measured with a platinum tivity galvanometer. The sensitivity was such that a 9 
resistance thermometer which was immersed to the same change of .0001 Ohms caused a deflection of 4 mm. on ; 
point each time. This thermometer was certified by the the galvanometer scale, so that 1 mm. was equal to 
Bureau of Standards and had the following constants: .00025°C. 1 
R, = 25.5 Ohms. Increase from 0°C. to 100°C. = 9.927 ELECTRIC ENERGY SYSTEM > 
International Ohms. 6 = 1.50. The heater for calibration was made according to 
droj 
Combustion Experiments on Natural Gas 
=o pote 
Sample No. AR k u K U A R Corr. A T Corr. Ave. Temp. T 
1 35708 0014276 | —.0000303 0040794 | —.000606 .353606 3.540724 29.90 ent 
2 35644 [0014308 | —.0000223 004473 —.000446 352413 3.528765 29.89 
3 35346 (001395 +.0000654 1004050 +.001307 '348103 3.485366 29.66 rae 
4 35338 1001480 + 0000266 1004272 +.000532 [348576 3.489996 29.56 g 
5 35367 1001440 +.0000359 [004180 +.000718 :348772 3.492048 29.65 lead 
brat; 
i 7 TI 
4 Mass ess. 
Mass Water Electrical Reaction Total Gas Vap. Spark term 
Sample No. H20 (G) Formed Equivalent M.M. Hg. Energy Energy Energy Energy ont 
ens nti 
1 4985.01 1.53 21,424.78 749.2 75,859.23 38.44 306.34 —9.00 
2 4982.63 1.53 21,414.86 747.6 75,568.00 15.50 331.70 —8.10 cont: 
3 4983.93 1.50 21,472.17 758.8 74,838.39 36.52 324.38 —9.00 onda 
4 4983.99 1.50 21,472.54 758.8 74,939.08 —11.75 280.24 —9.90 
5 4985.12 1.50 21,477.14 760.1 74,999.22 —17.09 311.46 —9.00 from 
an 
by a 
— Manr 
Joules switc 
Reaction Vol. Ga Corr. Corr. Q at 60°F. B. t. u. 
Sample No. Energy Cu. Ft. Q pt. 60°F. 30” Hg. & 30” Hg. Cu. Ft. _ Se Th 
1 76,195.01 .073684 | 1,034.070.00 1593.37 —102.66 | 1,035,560.7 981.63 on tI 
2 75,568.00 1073412 | 1,033,991.40 1592.59 —115.49 | 1,035,468.5 981.54 i 2 
Average 981.59 to th 
3 75,117.25 0728854 | 1,030,620.90 1571.19 — 25.66 | 1,032,166.4 978.41 vary} 
4 75,197.67 1072936 | 1,031,007.40 1555.92 — 25.66 | 1,032,537.7 978.76 yu 
5 75,284.59 (073064 | 1,030,391.90 1570.08 — 15.24 | 1,031,946.7 978.20 | slight 
Average 978.44 volta: 































Note: Due to change in reaction bulb the electrical equivalent of: the calorimeter was 21,532.78 joules per 1°C. rise for the last three samples of gas. 
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Bureau of Standards instructions (page 12, Research 
Paper No. 259), that is, by drawing a thin copper tube 
over a silk covered constantan wire, 36 gauge B.S., 
which had previously been given a thin coating of Bake- 
lite. (Complete heater made by Leeds & Northrup). 


The leads to the resistance coils were No. 24 gauge 
B.S. enamel covered wire, and the potentiometer leads 
were No. 28 gauge B.S. enamel covered wire. The 
potentiometer leads were attached to the heater leads at 
a point half way between the top of the calorimeter and 
the water in the calorimeter, the leads were inclosed in 
an eighth-inch copper tube and soldered at the bottom 
and sealed at the top with cement. The copper tube 
extended above the top of the water in the calorimeter, 
and the leads passed out the top of the calorimeter. 


The electrical energy was measured by measuring 
the potential drop across the heater, and by measuring 
the potential drop across a standard resistance placed 
in the circuit (2-2 Ohms in parallel). 

The potential drop was measured with a type K 
potentiometer and galvanometer. 

The current was derived from 16-6 volt batteries con- 
nected in series, making a 96 volt battery. An external 
resistance was connected to the circuit by the quick 
throw V type solenoid operated switch, which was con- 
nected to the electric clock for throwing the current 
into the heater and off to the external stabilizer, which 
was the same resistance as the heater (69 Ohms). 

The other two fixed resistances were 100 Ohms and 
9900 Ohms. In this manner the current flowing was: 


69 
4 ( i ce 
10,000 


—2 ohms fixed resistances in the circuit. The potential 
100 +- 9900 
or 100 times the 
100 


potential reading for the drop across the heater. 


x potential drop across the two 


drop across the heater was 


These readings were taken each minute during the 
calibration, and the potentiometer setting was checked 
against the standard cell before and after taking the 
readings, and also two or three times during the cali- 
bration period. 

The time in seconds the current was flowing was de- 
termined by the 12-inch dial clock which had an electric 
contact on the 12 o’clock point, which the second hand 
contacted at each revolution, and by throwing a sec- 
ondary switch in a relay circuit the current was thrown 
from the external stabilizer to the calorimeter heater 
by a quick acting V type solenoid switch. In the same 
manner at the end of 15 minutes (900 seconds) the 
switch was thrown back to the stabilizer. 

The current from the 96 volt battery after remaining 
on the stabilizer for the 20-minute period was switched 
to the calorimeter heater and the current was steady 
Varying in the fifth place, the voltage reading varied 
slightly in the fifth place, after conversion to actual 


Voltage this was equivalent to the third place. 
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Exp. No. AR k u K U 
1 -31220 001493 | —.0000557 .0044104; —.001114 ] 
2 .30874 001473 | —.0000476 .0043001| —.000952 
3 -30627 001414 | —.0000210 -0040970| —.000422 
4 .30744 001434 | —.0000777 .0041670} —.001555 
5 .30409 001402 | —.0000684 .0040300} —.001368 
6 .30443 001426 | —.0000447 .0041050} —.000894 
7 .30410 001431 —.0000475 .0041150} —.000950 
8 .30473 001452 | —.0000135 .0041860}| —.000270 
Exp. No. AR Corr. Factor At Corr. | Ave Temp. 
1 .3089036 9.9975 3.08826 24.67 
2 3053920 9.9975 3.05315 24.67 
3 3025950 9.9974 3.02517 24.67 
4 3048280 9.9974 |. 3.04748 24.67 
5 3014280 9.9974 3.01349 24.67 
6 3012190 9.9974 3.01141 24.67 
7 3009350 9.9974 3.00: 24.67 
8 3008140 9.9974 3.00736 24.67 
Amps : Water 
Exp. No. Current Volts Time Energy Grams 
1 1.030936 71.40250 900 66,250.30] 4,989.24 
2 1.025280 71.01207 900 65,526.56] 4,989.90 
3 1.020475 70.66850 900 64,903.88} 4,991.07 
4 1.024019 70.92447 900 65,365.24 4,991.68 
5 1.018535 70.52850 900 64,652.18 4,992.32 
6 1.018296 70.52885 900 64,637.15} 4,990.86 
7 1.017706 70.49753 900 64,571.17 4,990.65 
8 1.017066 70.44730 900 64,484.64 4,989.24 
Cor: to /|Electrical |Deviation 
uiva- 5000GM Equiva- from 
ent Cor. to H20 lent > eal Mean 
Exp. No. Joules 25°C. 1°C. 
1 21,452.28 —.82 44.94 21,496.40 3.24 
2 21,461.91 —.82 42.17 21,503.26 10.07 
3 21,454.61 —.82 37.28 21,491.06} — 2.13 | 
4 21,448.86 —.82 34.74 21,482.73} —10.46 
5 21,454.28 —.82 32.06 1,485.52| — 7.67 
6 21,464.15 —.82 36.16 21,499.49 6.30 
7 21,462.43 —.82 39.04 21,500.65 7.44 
8 21,442.25 —.82 44.94 21,486.37} — 6.82) 
Average 21,493.19 + 6.76 




















% Error .0315% 
Error per cu. ft. +.315 B.t.u. 


CONSTANTS, UNITS AND FACTORS USED 

The factor 1.0004 was used for converting inter- 
national joules into absolute joules. 

In order to correct for the varying amount of water 
in the calorimeter the heat capacity of water was taken 
at 4.175 joules per gram at 25°C. and 4.173 at 30°C. 
To correct the heat capacity of water to a common 
average temperature the coefficient was taken as— 
.00050 joules per gram per degree per degree at 25°C. 
The 4Cp at 25°C. for oxygen was taken at 29.2 joules 
per mole per degree, and 4Cp at 25°C. for reaction 
CH, + 20,—CO,-+2H,O was taken as—93 joules 
per degree, that is the heat evolved decreases 93 joules 
per mole per degree increase in temperature. In cor- 
recting the vaporization energy the heat of vaporization 
of water was taken ag 2439 joules per gram at 25°C. 
and 2428 at 30°C. 

4.185 


One gram calorie at 15°C.==4.185 joules or——— 


1.0004 


international joules. 


For converting moles to cubic feet of gas; B.t.u. per 
moles 1.19734 B.t.u. per cubic foot. Molecular 
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volume of gases was taken at 23.6957 liters at 60° F. 
and 760 mm. 1 B.t.u.= 1,054.9 international joules. 
Pressure correction was taken at —-6.7 joules per mm. 
per mole or —8.02 mm. per cubic foot for gas. The 
spark energy was found tobe 3.60 joules per second. 

The water was measured into the calorimeter with a 
2000 cc. certified flask and a 1000 cc. certified flask, 
then the volume was converted into grams at cor- 
responding temperature at which it was measured by 
Bureau of Standards weight volume tables. The meas- 
uring flasks were further calibrated with a special 1000 
cc. calibrating pipette with Bureau of Standards report. 


CALIBRATION EXPERIMENTS 
The calibration experiments were conducted at 25°C., 
the water in the calorimeter was brought to 23°C. and 
the jacket at 27°C. When the water was at 23°C. the 
fore period. was started and readings taken every minute 
for 20 minutes, at the twentieth minute the current was 
switched from the stabilizer to the calorimeter heater, 
and the temperaure readings, voltage and current read- 
ings taken every minute, after 15 minutes or on the 
thirty-fifth minute the current was switched back to 
the stabilizer and temperature readings continued to the 
sixtieth minute. The readings at 0-20-40-60th minute 
periods were read with accuracy to the fifth place in 
ohms on the bridge and galvanometer scale. During 
the 60 minutes the jacket was held at 27°C. 
The method of determination of the corrected tem- 
perature rise was as follows: 


( Ro ot Rao Rao — i 
u + { R; (0,2) =) a 
2 20 
Rao + Reo Reo — Roo 
u+ (r, (w,00)— | =—__—_ 
20 


These equations were solved for u and k, then U = 
20u, and K is found by determining the time in minutes 
at which .63 of the rise had occurred, and this times 
RX k== K. 

The following results show the degree of accuracy on 
different B.t.u. gases: 


655.53 829.95 994.27 1,023.49 
655.15 830.50 994.41 1,023.05 
Ave 655.34 .19 830.23 .28 994344 .07 1,023.27 22 
CONCLUSION 


That a calorimeter of the type described in this paper 
is satisfactory for the accurate determination of the 
calorific value of gases. 
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Comparison of Precision Calorimeter and 
Flow Calorimeter 








Precision Flow 
Gas No. Calorimeter Calorimeter Differenc< 
1 1,021.11 1,021.0 — .11 
3 981.79 986.0 +4.21 
3 979.65 980 + .35 
a 984.81 986 +1.19 
5 984.33 980 —4.43 
6 996.82 993 —3.82 
7 1,015.61 1,021 +5.39 
8 1,003.51 1,004 + .49 
9 1,074.95 1,075 + .05 
10 1,069.58 1,071 +1.42 














The above tables show that the flow calorimeter may be used to de- 
termine the B.t.u. of gas with an accuracy of + 5 B.t. u., if all conditions 
are controlled and checked. 

If the meter is not calibrated before each test the results may vary from 
8 to 10 B.t.u. In the operation of a flow calorimeter it is very important 
that the proper rate of both the gas and water be determined for the type 
of gas being tested. 


Comparison of Precision Calorimeter and 
Recording Calorimeter 








Sample No. Precision Recording Difference 
Hydrogen 319.30 319.5 +> - 

1 488.27 488.0 — .27 
2 655.59 656.0 + .40 
3 830.28 830.0 — .28 
4+ 1,016.00 1,016.0 .00 
5 1,290.97 1,290.0 — .97 

Average Difference + .40 

















An accuracy of + .25 B.t.u. can be secured by the 
proper care and operation of instruments used in con- 
nection with a precision calorimeter. 

In order to secure accurate results, caution must be 
taken in order to have the right amount of oxygen for 
complete combustion and not too large in excess, other- 
wise the results will be low due to the formation of 
ozone and the oxides of nitrogen. We have not experi- 
enced any difficulty in burning various types of heat 
content gases in this type calorimeter. We have burned 
gases made from mixtures of natural gas and nitrogen 
with a range from 450 to 1450 B.t.u. 

The two most important factors are the accurate 
measurement of the gas volume and the temperature 
rise. 
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The Refining o 
Vapor-Phase Cracked 


W. H. THOMAS, A.R.S.M., M.Inst.P.T. 


& 
r Chemist Research Station, Anglo-Persian 
: Oil Company 


ROM a general historical consideration of this 
subject, it is interesting to note that two of the — ee 
main reasons for the early rejection of vapor-phase 
= cracking processes in favor of liquid-phase methods | ROM a short review of the chemistry of 
were, firstly, the difficulty of satisfactorily refining cracked distillates it is indicated that their 


; ily h hic Pn stabilities depend on the distribution and 
the product, and secondly, even when this was pos- type ef cletiaes peesest:. Vasstiontiinin an 





































sible, to carry out the treatment without very sub- | cracked dictiliess chew this te be the cme 
stantial losses. A review of recent progress in the and it is suggested that it might be feasible 
“art of cracking,” however, shows that liquid phase to segregate the most unstable fractions, 


sweeten or desulphurize them separately and 
stabilize them by a suitable addition of in- 
hibitor, finally blending the stabilized ma- 


— processes are now either being replaced by cracking 
in the vapor-phase or by composite methods involv- 


the ing both phases. This change has only been made | terial with the refined and more natural 
on- possible by a much improved knowledge not only of | stable residue. 
the most suitable methods of refining but also of the | Methods of treatment of cracked distil- 


lates are dealt with briefly and details are 


" ; : 

be chemical nature of the material and its reactions with | ; : 
p Bhs ‘ . eee : given of a continuous counter current meth- 
tor the refining media. The difficulties encountered dur- | od-ef ackd trensuasnt: tnaetiin with dia Seteme 

er- ing the refining of cracked distillates may be many | paalead 
ot and varied; apart from the main treatment with the | An account is given of the method em- 
7 . | . J . . 

eri- selected reagent, trouble may occur due to emulsion | ployed for the evaluation of inhibitors and 
eat formation in the neutralization stage or to the de- | of the results of testing 60 compounds of 
ned - . acidit ‘ ions ie aan possible value. The most effective materials 
B velopment of acidity on re-running. Again, the sta- were found se he catndhel, Malena 
yen bility of the finished gasoline with regard to gum pyrogallol and monobenzyl-p-aminophenol. 
formation and color deterioration may be insufficient, Most of the other materials were found to 
ate while even odor has hitherto been a fruitful cause of be less efficient than these, and a few of 
ure complaint. equal activity caused the development of 


color either on addition to the fuel or after 
oxidation in the bomb. 


THE CHEMISTRY OF CRACKED DISTILLATES 2 Polat e eigen ge 
Finally, a description is given of attempts 


com In an attempt to place the refining of cracked dis- to study the stabilities of inhibited and unin- 
a tillates on a systematic basis, various workers have hibited motor fuels by means of an oxygen 
determined which types of compounds or fractions bomb method, and by standardized storage 


at 100°F. and at normal atmospheric tem- 





Car- were chiefly responsible for those disabilities which . 

a =e ; perature. As far as can be ascertained, the 
refining is intended to remove. One of the earliest stabilities shown by the bomb are of similar 
contributions of this nature was that of Smith and degree and order as those given by stand- 

asi Cooke, who showed that gummy deposits are caused ardized storage at 100°F. This paper was 
by oxidation and have no direct relation to unsatura- | read before the World Petroleum Confer- 


tion as determined by solubility in sulphuric acid. ence, Lenten, Sagi Oy, Srey Arr 


Cassar? in the same connection has shown that ole- 
fine peroxides catalyze the formation of gum in un- 
stable gasolines, that diolefines do not catalyze gum the chain are more stable than those having the bond 
formation if they are free from peroxides, and that elsewhere, and with olefines of equal concentration 
the gum content of gasoline fractions bears no direct and similar structure those of low molecular weight 
relation to either boiling point or sulphur content. are the least stable. The presence of a double bond 
According to Flood, Hladky and Edgar,’ straight in a cyclic or benzene ring causes compounds of this 
chain olefines having a double bond at the end of type to be less stable than the simple olefines, and 
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TABLE I 
Potential 
Boiling Gum Gum Sulphur 
Fraction Point, Content, | Content, | Content, Specific 
°C. mg./ mg. / %- Gravity 
100 ml. 100 mil 

1 18-30 — — 0.08 0.669 
2 30-40 4 93 0.11 0.678 
3 40-60 4+ 124 0.08 0.689 
4+ 60-70 7 164 0.05 0.699 
5 70-80 10 222 0.01 0.712 
6 80-90 16 220 0.04 0.736 
Y § 90-100 19 237 0.04 0.736 
8 100-110 91 278 0.145 0.761 
9 110-120 61 286 0.14 0.762 
10 120-130 60 241 0.13 0.771 
ll 130-140 59 216 0.23 0.779 
12 140-150 21 140 0.16 0.779 
13 150-160 21 87 0.19 0.784 
14 160-170 7 23 0.16 0.793 
15 170-180 7 10 0.15 0.797 























(Note.—Gum contents were determined according to the air-jet method 
described in J. Inst. Petr. Techn., 1930, 16, 684. Potential gum contents 
were estimated by heating 50 ml. of the sample in a Mahler bomb with 
oxygen at 10 lbs. per sq. in. and at 100° C. for 20 minutes and finally 
determining the gum content of the treated sample.) 


a double bond adjacent to the ring involves high 
instability. Diolefines as a class are much less stable 
than monolefines, but the position of the double bond 
is important in determining the stability. Conjugated 
double bonds introduce extreme instability, while a 
compound containing widely separated double bonds 
is almost as stable as an average olefine. Cyclic dio- 
lefines containing conjugated double bonds seem 
somewhat less stable than the comparable aliphatic 
diolefines. Relatively little work dealing with the 
sulphur compounds present in cracked gasoline has 
been carried out, but McKittrick* has found that they 
are members of the thiophene series and also isolated 
some for identification. Even less is known about 
the color present in cracked gasolines, but it has been 
stated® that the few colored compounds that are 
known contain conjugated unsaturated groups, as in 
the compounds of the fulvenes series which range 
from a yellow to an orange color. In general, the 
depth of color is proportional to the molecular 


weight. 


THE STABILITY OF CRACKED DISTILLATES 


From the foregoing it is obvious that the stability 
of cracked distillates will depend on the distribution 
and type of the olefines present. Payne and Lowry,° 
in an examination of 10 per cent fractions of a highly 
cracked material, found that the proportion of unsat- 
urated and paraffin hydrocarbons decreased as the 
boiling point increased and that there was a corre- 
sponding increase in the percentage of naphthenic 
and aromatic hydrocarbons. It has also been pointed 
out’ that certain fractions contain much more gum 
than others and that it is possible to separate these 
cuts and treat them individually if required. Martin® 
has shown that with a certain vapor-phase cracked 
distillate, gum is obtained from the fraction boiling 
between 63° and 146° C. with larger amounts in frac- 
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tions boiling between the limits 74-79° C., 102-1(7° 
C., 124-129° C., and it is considered that gum fornia- 
tion is due directly or indirectly to specific ccm- 
pounds which are thought to be conjugated dicle- 
fines. Of interest also in this connection are the de- 
tails of a distillation of material obtained by ihe 
vapor-phase cracking of Persian fuel oil, the results 
of which were as shown in Table 1. 

The most striking feature of the distillation was 
the apparent natural subdivision of the fractions into 
a group of colorless materials of low specific gravity, 
sulphur content and gum content, boiling below 
100° C., and a heavier group which had quite the op- 
posite characteristics in these respects. It was ob- 
vious, however, that the lighter fractions were mark- 
edly less stable than the material boiling above 
100°C. Nevertheless, the possibility suggested itself 
that each of the two groups might best be refined by 
different methods and subsequently blended. 


THE REFINING OF CRACKED DISTILLATES 


The main functions of refining are to reduce the 
gum content of the cracked material to a negligible 
amount, to make the finished product substantially 
water-white and odorless and to provide a market- 
able material which will not increase in gum content 
or acquire color during a reasonable period of stor- 
age. Apart from the application of refining agents, 
distillation itself if carried out in a suitable manner 
will result in a diminution of the gum content and 
an increase in stability. The effect of heat treatment 
on various unsaturated hydrocarbons has been studied 
extensively, and Payne and Lowry® have shown that 
by heating under pressure, the percentage of un- 
saturated hydrocarbons is decreased and naphthenes 
increased. There is also evidence’ to show that poly- 
merization takes place during a slow distillation so 
that polymerized bodies may be separated by reason 
of their higher boiling points. 

Of the many and varied methods of refining which 
have been tried, treatment with sulphuric acid 1s 
definitely the most universally used. For the refin- 
ing of vapor-phase cracked distillates, however, solid 
adsorbents such as fuller’s earth, active clay and 
silica gel are frequently used, and Gerstenberger’ 
claims that clay treatment yields gasoline with 14 
per cent higher anti-knock rating than is obtained 
by acid treatment. Apart from these two methods, 
many others have been tried or suggested. Lach: 
man,!° for example, has shown the value of solutions 
of certain salts and deals specifically with a hot com- 
centrated solution of zinc chloride as a means of 
treatment. Phosphorus pentoxide, aluminum chlo 
ride, caustic soda fused with metallic oxides, phos- 
phoric acid and activated charcoal are only a few 0 
the reagents which have been tried for specific pur 
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poses, and hydrogenation is known to be a success- 
ful, if expensive, method of treatment. 


ACID TREATMENT 


In the literature in particular, acid treatment has 
commanded more attention than any other method; 
it is relatively easy to apply and in most cases does 
not require very specialized apparatus. Sulphuric 
acid acts as a strong polymerizing agent and trans- 
forms olefines into gummy substances non-volatile 
in steam, the extent of the transformation depending 
largely on the strength and quantity of the acid. 

Trusty,’* in examining the effects of various fac- 
tors in the refining of cracked distillates, has shown 
that the amount of acid formed at rerun stills may 
be reduced by a low temperature of treatment, short 
periods of agitation and settling time before neutra- 
lization and an increase in the amount of steam used 
during distillation. Water washes and strength of 
caustic wash do not affect acid formation. Color is 
improved by short periods of agitating and settling, 
by long periods of settling prior to distillation and 
by an increase in open steam used for distillation. 
Color is not affected by temperature of treatment or 
by water washing or by strength of caustic wash. 
The sulphur content is reduced by long acid agita- 
tion and settling time before neutralization, but only 
slightly by water washing before neutralization. 

Acid treatment may be carried out batchwise or 
continuously with weak or strong solutions, but for 
vapor-phase cracked distillates, a continuous treat- 
ment or a succession of small treatments with pro- 
gressively stronger acid is desirable. 


CONTINUOUS COUNTER-CURRENT TREATMENT 
WITH ACID 


Continuous counter-current treatment" offers dis- 
tinct advantages over the batch method, especially 
with regard to ease of control and savings in time, 
chemicals and labor, and has been utilized with suc- 
cess for the treatment of vapor-phase cracked dis- 
tillates. 

In this particular case, the plant consists of a 
series of interconnected pairs of vessels of which one 
is an agitator fitted with a specially designed, eccen- 
trically positioned paddle, and the other a separator. 
The oil and reagent enter the plant as opposite ends 
and leave at the ends remote from those at which 
they entered, the oil thus being alternately agitated 
with and separated from reagent, which ‘becomes 
progressively stronger from pair to pair. This is ef- 
fected without the use of pumps by taking advantage 
of the flows of reagent and oil induced by the dif- 
ference in the density of the three liquids—oil, rea- 
gent and emulsion of oil and. reagent. 


The addition of the acid results in the formation of 
a ta- which is usually three times the volume of the 
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added acid and therefore contains about 30 per cent 
of free acid, except in the case of the oil entry vessel, 
where a lower content is registered due to dilution 
with traces of water contained in the material to be 
treated. The ratio of oil to tar in the plant is main- 
tained at 4:1, and hence it should be realized that 
treatment is really effected by means of the acid tar, 
the purpose of the addition of acid actually being to 
maintain the requisite amount of free acid in the tar. 
Refining is therefore brought about by dilute acid in 
which the diluent is the polymerization product of 
the reaction. A similar degree of treatment, however, 
cannot be brought about by the use of acid diluted 
to 30 per cent strength with water. In most cases 
a satisfactory product is obtained by maintaining the 
acid tar to be 20 per cent by volume of the total 
liquids in the plant with an addition of 96 per cent 
sulphuric acid equivalent to 0.2 to 0.4 per cent of 
the throughput of cracked distillates. 

Slight traces of acid tar left in the acid treated dis- 
tillate are frequently responsible for the formation of 
quite stable emulsions in the neutralization stages, 
so that it is advantageous to follow acid tar treat- 
ment with a wash with water or spent soda solution 
before final neutralization with caustic soda solution 
(1 of 5 per cent). , 

After neutralization, the treated distillate is dark 
red in color and contains large quantities of gum 
which must be removed by distillation. Using batch 
distillation from shell stills, this presents little diffi- 
culty, but where continuous distillation is used in 
conjunction with heat exchangers as the source of 
heat, the heating must be effected by means of a cir- 
culating heater, otherwise the exchanger will be 
quickly clogged with a soft granular type of gum. 
In either case, owing to the evolution of sulphur di- 
oxide during distillation, the distillate must be neu- 
tralized, if not during condensation, then certainly at 
the worm end. Sulphur dioxide results from the de- 
composition of residual traces of dialkyl-esters of sul- 
phuric acid formed during treatment and has a very 
detrimental effect on the color and gum content of 
the distillate.’* 

The method of treatment outlined above, followed 
by suitable rerunning, results in a substantially col- 
orless and gum stable material which on being sub- 
jected to the potential gum test (outlined above) 
does not give a result higher than 5 mg. per 100 ml., 
the conditions of test being equivalent to at least six 
months’ storage in steel barrels at normal English 
atmospheric temperature. 

The treatment losses by this continuous counter- 
current method usually amount to between 3 and 3.5 
per cent of the raw feed and may be divided into a 
loss due to tar formation of approximately 1 per cent 
and one of 2 to 2.5 per cent due to volatilization of 
the light ends. The latter percentage when added to 
volatility losses incurred during rerunning will bring 


323. 


¢ 














the total loss up to approximately 4 to 5 per cent. 
The actual yield of refined material (treated and re- 
distilled) will depend very largely on the distillation 
range of the raw feed. When the feed has a relatively 
heavy “tail,” then obviously the yield of finished gas- 
oline of approximately 195°C. end-point will be 
smaller than when the distillation range is shorter. 
The yield will thus vary between extremes of 65 and 
80 per cent. 

It is conceivable that a considerable proportion of 
the 4 to 5 per cent of loss due to volatilization might 
be saved if the colorless fraction boiling to 100° C. 
were segregated, sweetened and stabilized separately, 
leaving the heavier and highly colored fraction to be 
refined by methods similar to that already described. 
The light cut (to 100° C.) is of very high anti-knock 
value and any savings of this material would be of 
considerable importance. It is, 
stable and would necessitate a suitable addition of 


however, very un- 
gum inhibitor after sweetening to confer sufficient 
stability to allow of its storage without deterioration. 


THE USE AND APPLICATION OF INHIBITORS 


In order to avoid gum formation in cracked gaso- 
lines, or its fractions, it is necessary to prevent the 
condensation, polymerization or oxidation of the un- 
saturated bodies brought about by the presence or 
formation of peroxides. A stable product may be ob- 
tained by suitable chemical treatment, but this al- 
ways results in a loss of volume and anti-knock ef- 
fectiveness. Provided that content, 
color, sulphur content and odor are satisfactory, it is 
possible by the addition of small amounts of inhibi- 
tors to delay the formation of gum and color, and if 
this can be accomplished for a sufficiently long pe- 
riod, the necessity for the removal of the gum-form- 


present gum 


ing substances with the attendant losses is obviated. 
It is to be noted, however, that gum inhibitors do not 
prevent gum formation, but only create a delay pe- 
riod before gum formation commences. The applica- 
tion and use of inhibitors have commanded a con- 
siderable amount of attention and details of investi- 
gations have been published extensively. Summaries 
of this work’* and * have already appeared in the 
literature, so that it will be unnecessary to review 
the recent publication here. 


THE ESTIMATION OF STABILITY 


In the following, therefore, it is proposed to sum- 
marize the work carried out by the author on the 
evaluation of inhibitors, using the apparatus designed 
for the estimation of general stability and described 
in a separate paper under another section of this 
Congress. 

In brief, the apparatus consists of a steel bomb of 
1000 ml. capacity coated on the inside with vitreous 
enamel and fitted with a screw-on cap carrying an 
oxygen filling-valve and safety explosion-disc. For 
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the operation of the test, 400 ml. of the sample is 
sealed in the bomb together with oxygen at a pres- 
sure of 10 pounds per square inch, and the whole 
heated at 100° C. for varying periods of time. On 
completion of the heating, the bomb is quickly 
cooled, the sample removed and examined with re- 
gard to present gum content (air-jet method) ,?® and, 
if required, color and anti-knock value. Curves re- 
lating time in the bomb with gum formation, in- 
crease in color or loss of anti-knock value form a very 
convenient method for evaluating and comparing the 
general stabilities of samples. 


‘THE EVALUATION OF INHIBITORS 
The first part of the work consisted in the evalua- 
tion of the relative effects of what at the time were 
the best known inhibitors, 
hydroquinone and catechol. For this purpose, vari- 
ous additions of the inhibitors were made to a highly 


namely, cresylic acid, 
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FIGURE 1 


Comparison of the inhibiting actions of Catechol, 
Hydroquinone and Cresylic acid 


unstable sample of vapor-phase cracked gasoline and 
the mixtures heated in the bomb at 100° C. with oxy- 
gen (10 pounds per square inch) for 30 minutes, gum 
contents being determined at the end of each treat- 
ment, with the following results (also shown on Fig- 














ure 1): 
TABLE II 
Cresylic Acid | Hydroquinone * if LEM catechol 
Gum Gum :  Guen <a 
Content Content Content 
after after after 
% by 30 mins. % by 30 mins. % by 30 mins. 
wt. in Bomb, wt in Bomb, wt in Bomb, 
mg./ mg./ mg. 
100 ml. 100 ml. 100 ml. 
0.00 80 0.000 80 0.000 80 
0.03 58 0.001 70 0.0005 74 
0.05 28 0.002 63 0.001 49 
0.075 20 0.004 10 0.0025 12 
0.10 11 0.006 7 0.005 § 
0.15 11 0.008 6 0.0075 7 
— — 0.01 3 0.01 
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MINUTES IN BOMB 


FIGURE 2 


Comparison of the stabilities of inhibited gasclines 


From the above, the amounts of each inhibitor re- 
quired to stabilize the sample were deduced to be 
(.1 per cent in the case of cresylic acid and 0.01 per 
cent for both hydroquinone and catechol. These 
amounts were added to separate portions of the orig- 
inal sample and the mixtures subjected to oxidation 
in the bomb for varying periods of time. The gum 
content figures obtained as a result of this experi- 
ment are given below, together with those of a com- 
mercial grade of motor spirit: 














TABLE III 
Sample Sample 
Original +0.1% +0.01% Sample Commer- 
Time in Sample, Cresylic Hydro- +0.01% cial 
Bomb, mg./ Acid, quinone, | Catechol Spirit, 
mins. 100 ml. mg./ mg./ mg./ mg. / 
100 ml. 100 ml 100 ml 100 ml. 
15 58 8 1 1 2 
30 80 11 - ie 2 3 
45 104 27 5 2 6 
60 130 52 10 2 12 




















By plotting stability curves (Figure 2) it was seen 
that two of the inhibitor samples were equal in sta- 
bility to the commercial grade of fuel, and that, 
broadly speaking, hydroquinone and catechol were 
10 times as efficient as cresylic acid. 


*Private communication from Dr. S. F. Birch. 
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With regard to the latter, a comparison of the iso- 
mers of cresol with phenol (Table IV) shows that 
o- and p-cresol are more active than m-cresol, while 
the latter is comparable in its action with phenol, 














TABLE IV 
GUM CONTENTS 
After 20 After 60 After 120 
MATERIAL mins. in mins. in mins. in 
the Bomb, | the Bomb, | the Bomb, 
mg./ mg./ mg./ 
100 ml. 100 ml./ 100 ml. 
Unstable Gasoline........... 135 296 357 
Do. + 0.1% o-cresol........ 48 165 288 
Do. +0.1% p-cresol......... 32 154 286 
Do. +0.1% m-cresol........ 88 234 302 
Do. +0.1% phenol.......... 94 192 294 

















In view of the excellent results obtained by the 
use of the dihydric phenols—catechol and hydro- 
quinone—it was considered desirable to investigate 
the polyhydric phenols as a class still further, and 
accordingly resorcinol, pyrogallol, phloroglucinol and 
orcinol were tried, with the results shown in Table V. 
Compared with hydroquinone and catechol, only py- 
rogallol proved to be effective, giving results some- 
what superior to these two materials. To account 
for the apparent inactivity of the remainder, it has 
been suggested* that their symmetrical structure 
makes them incapable of quinone formation and 
hence they are less likely to be effective inhibitors than 
those which can easily be transformed into quinones. 

Following this preliminary work, and having devel- 
oped a suitable technique, a search was made for ma- 
terials having similar stabilizing effects to those of 
pyrogallol, catechol and hydroquinone. Sixty com- 
pounds of possible value have been tested by the method 
used for the evaluation of the polyhydric phenols and 
their efficiencies compared with those of catechol and 
cresol. Apart from pyrogallol, monobenzyl-p-amino- 
phenol and hydroquinone, none of the samples was the 
equal of catechol in general suitability. -benzylidine- 
aminophenol and /-benzyl-aminophenol were also of the 
same inhibiting power as catechol, but suffered the dis- 
ability of causing color development on addition to the 
gasoline and after oxidation in the bomb. Somewhat less 
effective than catechol were a condensation product of 

















TABLE V 
4 Catechol Orcinol Hydroquinone Resorcinol Pyrogallol Phioroglucinol 
q “Gum Con- Gum Con- f Gum Con- Gum Con- Gum Con- Gum Con- 
Amount tent after | Amount tent after | Amount tent after | Amount tent after Amount tent after | Amount | tent after 
added to 30 mins. | added to 30 mins. added to 30 mins. added to 30 mins. added to 30 mins. added to | 30 mins. 
Unstable in Bomb, | Unstable | in Bomb, | Unstable in Bomb, Unstable | in Bomb, Unstable | in Bomb, Unstable | in Bomb, 
Spirir, mg. / Spirit, mg./ Spirit, mg. / Spirit, mg. / Spirit, mg./ Spirit, mg. / 

%. 100 ml. %. 100 ml. %. 100 ml. %. 100 ml. %. 100 ml. %. 100 ml. 
0.00 70 0.00 70 0.00 70 0.00 70 0.00 70 0.00 70 
0.002 39 0.001 70 0.0025 34 0.0025 80 0.001 67 0.001 Ta 
0.005 ag 0.01 71 0.005 15 0.005 83 0.002 12 0.005 71 
0.01 6 0.1 100 0.01 4 0.01 83 0.005 6 0.01 74 
+a — _— — — — 0.1 97 0.01 . 3 0.1 105 
— _ one — im a on — 0.015 3 — — 
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hydroquinone, piperdine and formaldehyde, “-naphthol 
B-hydroxyphenyl-fnaphthylamine, and di-aniline hy- 
droquinone, the last three, however, giving an undesir- 
able color on their addition to the gasoline. O- and 
p-tert. buthylphenol and di-butylamine “-naphthol were 
similar to cresylic acid in effectiveness, but the last of 
these suffered from color development. Thymol and 
three xylenols (1 :2:4, 1:2:6, and 1 :3:2) all gave results 
comparable with cresylic acid. The first of these, how- 
ever, imparted its very characteristic odor to the gaso- 
line, while 1 :2:6 and 1 :3:2 xylenols were both responsi- 
ble for the development of a bright yellow color after 
oxidation. Of the remainder of the samples, some had 
only slight gum-inhibiting properties, some noticeably 
hydrocarbons and alcohols, were entirely inactive, while 
in a few cases the action was to accelerate gum forma- 
tion. 

Finally, it is of interest to note that certain types of 
petroleum contain a number of phenolic compounds 
capable of gum inhibition. Japanese petroleum’ con- 
tains appreciable amounts of the three cresols and 1 :3 :4- 
m-xylenol together with smaller amounts of 1 :2:3-0- 
xylenol and di- and tri-ethylphenol. A similar series of 
these natural inhibitors has been isolated from the soda 
extract obtained during the refining of Persian cracked 
gasoline, together with small amounts of phenol and 
1 :2:4 and 1 :3 :2-xylenol. 


THE INTRODUCTION OF INHIBITORS 
INTO CRACKED SPIRIT 


Cresylic acid is easily soluble in cracked gasoline, but 
inhibitors such as catechol and hydroquinone are only 
soluble in benzene at nornial temperatures to the extent 
of approximately 1 per cent and 0.3 per cent, respective- 
ly, while hydroquinone appears to be less soluble than 
catechol in cracked gasoline. In fact, one of the chief 
disadvantages of hydroquinone is the ease with which it 
crystallizes from petroleum spirit. The introduction of 
such materials is hence a matter of some importance, 
as it is undesirable, both on the score of cost and for 
reasons specific to the solvents themselves, to have to 
use such solvents as benzene, alcohol or acetone. Most 
of the inhibitors examined are easily soluble in alcohol 
or acetone, but in many cases they are precipitated on 
being introduced into the spirit. 

A convenient method of overcoming the solubility dif- 
ficulty is to dissolve the inhibitor in cresol (e.g. 10 per 
cent solution) and to add the mixture direct to the 
spirit, as this gives at once a satisfactory solution. The 
stabilizing effect of the mixture is the proportional 
arithmetic mean of the components. An important point 
to be noticed in the practical application of the poly- 
hydric phenols in particular, is that, owing to their ease 
of solution in water, they should only be added to 
materials which are not subsequently exposed to contact 
with considerable volumes of water. 
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BEHAVIOR OF INHIBITED GASOLINE IN 
STORAGE 


Although the bomb test was a convenient method for 
assessing the value of inhibitors in delaying gum forma- 
tion in the particular cracked gasoline used, it is at pres- 
ent unknown whether the same assessment would hold 
good for inhibited materials in storage, particularly if 
the gasolines were of other origin or produced by dif- 
ferent methods (e.g. benzoles, coal spirits or liquid- 
phase cracked gasolines.) 

Insufficient information is yet available to permit the 
correlation of gum stability as judged by bomb tests 
with actual data from medium or large-scale storage 
over a sufficiently long period, but the results given 
graphically in Figures 3-5 show that the use of the bomb 


Gum 
CONTENT 
mg0o ml 





MINUTES IN BOMB 


FIGURE 3 
Comparison of stabilities of inhibited and uninhibited 
samples by means of the bomb 


brings out differences in stability induced by the intro- 
duction of an inhibitor which are not in every case 
apparent with laboratory storage. The diagrams are 
largely self-explanatory, but further, it should be stated 
that laboratory storage consisted of placing eight litres 
of the sample in a two-gallon can which had been previ- 
ously cleaned by boiling out with successive amounts of 
distilled water, rinsing with acetone and drying. The 
aperture of the can was fitted with a cork carrying a 
short length of glass capillary tubing and a thermometer. 
The capillary tubing was intended to allow of breathing 
effects in the can and the capillary itself was chosen 
so as to be commensurate with a breather pipe in a 
large-scale storage tank. 

One set of samples was stored at 100° F., while the 
other was allowed to acquire normal laboratory tem- 
perature (35-68° F.) Sample 1 was an unrefined va- 
por-phase cracked spirit, sample 2 a partially refined 
material of the same type. Sample 3 was the same as 
sample 1, but inhibited with 0.01 per cent of catechol; 
sample 4 was a commercial grade of gasoline, and sam- 
ple 5 was the same as sample 2, but inhibited with 0.005 
per cent of catechol. 


With regard to the action of the inhibitor on gum 





co 
cu 
he 


pe 
ur 
co 


eas 


hil 
Ste 


ple 
wl 
tio 
in 
ty] 


Sta 


tiv 


be 


uSt 
tre 


ady 
of 

ins 
for 
fav 
ing 
ise, 
on 








ven 
mb 


he 
m- 


ed 
as 
1; 
m- 
05 


im 


WEEKS OF STOPACE aT 100°F 


FIGURE 4 


Comparison of stabilities of inhibited and uninhibited 
samples by means of storage at 100° F. 


content, it will be seen on comparing the bomb test 
curves (Figure 3) for samples 1 and 3, that the inhibitor 
has conferred a definite stability which has lasted for 
After this 
period, the rates of deterioration of the inhibited and 


a period of about 120 minutes in the bomb. 


uninhibited samples are approximately the same. A 
comparison of the bomb test curves for samples 2 and 
5 (Figure 3) indicates a similar phenomenon, but the in- 
hibited sample has not yet reached the time limit of its 
stability. Up to a period of 120 minutes in the bomb, 
it will be seen that the stabilities of the inhibited sam- 
ples are the same as that of the commercial gasoline, 
which incidentally is known to be stable under all condi- 
tions of storage. The latter observation also holds good 
in the case of storage at 100° F. (Figure 4), and this 
type of storage also shows samples 1 and 2 to be un- 
stable. Storage at atmospheric temperature for 21 weeks 
(Figure 5) tells us practically nothing about the effec- 
tiveness of the inhibitor and only shows sample 1 to 


be unstable. 


CONCLUSION 

Although the liquid-phase cracked gasolines do not 
usually present any great difficulties with regard to 
treatment, the refining of vapor-phase cracked material 
is not always either simple or effective, the most dis- 
advantageous feature being the relatively heavy losses 
of material and anti-knock value. To take only a few 
instances, acid treatment is perhaps the most straight- 
forward method, but in some cases, it compares un- 
favorably, as regards yields, with clay treatment. Refin- 
ing with zinc chloride shows a certain amount of prom- 
ise, especially as its polymerizing and condensing action 
on unsaturated bodies is less violent than that of sul- 
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WEEKS OF STORACE AT ATMOSPHERIC TEMPERATURE 


FIGURE 5 


Comparison of stabilities of inhibited and uninhibited 
samples by means of storage at atmospheric temperature 


phuric acid. The process, however, is fairly new and 
has not yet had sufficient time to prove itself fully on 
the large scale. 

The use of inhibitors gives even greater promise, and 
there are indications that their employment will go far 
to solve some of the difficulties of refining, particularly 
those relating to treatment and volatility losses. It may 
be that separate inhibitors may have to be used to pre- 
vent the deteriorations due to gum and color formation, 
but nevertheless their cost will almost certainly be far 
less than the value of the losses. Their successful use; 
however, depends to a very great extent on the avail- 
ability of a satisfactory potential gum test in order that 
their reaction may be gauged with a reasonable degree 
of certainty. The development of such a “yard-stick” 
and its correlation with storage conditions is therefore 
of paramount importance, and the uncertainty which 
exists with regard to the various potential gum tests 
reflects itself directly on the present-day development 
of refining methods. 

The author is indebted to the Anglo-Persian Oil 
Company for permission to publish the results of ex- 
perimental work presented in this paper. 


REFERENCES 


Smith and Cooke: Bureau of Mines, Report of Investigation No. 2394, 
Sept. 1922. 

Cassar: Ind. Eng. Chem., 1931, 23, 1132. 

Flood, Hladky and Edgar: Petr. Div. Amer. Chem. Soc. 1930. 

McKittrick: Ind. Eng. Chem., 1929, 21, 585. 

Trusty: Refiner, 1933, 12, 53. 

Payne and Lowry: Ind. Eng. Chem., 1932, 24, 432. 

Rue and Espach: Oil and Gas J., 1930, 28, (42), 186. 

Martin, Gruse and Lowry: Ind. Eng. Chem., 1933, 25, 381. 

Gerstenberger: Nat. Petr. News, 1931, 23, (6), 59. 

10 Lachman: Oil and Gas J., 1931, 30, (26), 30. 

11 A.P.O.C.: Oil and Gas J., 1931, 29, (42), 96. 

2 McKee: Nat. Petr. News, 1931, 23, (10) 33. 

13 Trusty: Refiner, 1932, 11, 455. 

144 Conine: Oil and Gas J., 1932, 31, (27), 14. 

% Thomas: J. Inst. Petr. Tech., 1932, 18, 350. 

16 Littlejohn, Thomas and Thompson: J. Inst. Petr. Tech., 1930, 16, 684. 

17 ‘Tanaka and Kobayash: J. Fac. Eng. (Tokyo), 1927, 17, (6.). 


ao Um © te ” 


on 









S. W. FERRIS and W. F. HOUGHTON 


The Atlantic Refining Company, 
Philadelphia 


The Nitrobenzene Process for 
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OLVENT extraction processes are aimed primarily 

at the production of high-grade motor oils. Apart 
from the fundamental property of lubrication, those oils 
are considered most desirable which have the least 
change of viscosity over the temperature range of a cold 
to a fully heated engine; the least tendency to form 
sludge, i.e. to oxidize ; the lowest evaporation loss ; and 
the least tendency to form carbon. The “paraffinic” in 
comparison with “naphthenic” lubricants exhibit all 
these properties to the greater degree with one excep- 
tion. “Naphthenic” oils because of their lower boiling 
range for a given viscosity have the advantage in respect 
to carbon formation; this quality may be obtained in 
paraffinic oils by taking overhead fractions of sufficiently 
narrow boiling range, of course at the expense of yield 
from crudes. There is no strict line of demarcation 
between paraffinic and naphthenic oils as there is none 
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FIGURE 1 


Range of Viscosity-Temperature Slopes jor 
Natural Oils 





between the crudes from which they are derived. All 
oils and all crudes contain both the desirable and un- 
desirable compounds indicated by those terms but in 
varying percentages. Of motor oils obtained by con- 
ventional refining processes, those from Pennsylvania 
crude are outstanding but are sharply limited in volume; 
this is especially true if stress is laid on minimum carbon 
deposition, since this, requiring sharply fractionated 
overheads, would further reduce the supply. 

Separation by selective solvents of the most paraffinic 
compounds from the viscous fractions of the entire 


*U. S. Patent No. 1,788,569. Other patents pending. 
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gamut of crudes from the non-asphaltic Pennsylvania to 
the highly asphaltic type promises not only an adequate 
supply, but a control and degree of quality hitherto 
practically unattainable, except by expensive synthesis. 

For the purpose of this paper, that oil which has the 
higher A.P.I. gravity for a given viscosity is assumed 
to be the more paraffinic, and this relation is expressed 
numerically by the Hill and Coats,’ “Viscosity Gravity 
Constant”; the lower the value of this constant the 
greater the paraffinicity. 

Dean and Davis” “viscosity index” is quite generally 
used for the same purpose, and reflects the viscosity- 
temperature relationship. 

A value which reflects this latter relationship in terms 
directly applying to engine performance, dubbed 
“parvis temperature,” is defined as the degree Fahren- 
heit at which a given oil has the same viscosity at 0° F. 
as that of a standard paraffinic oil whose viscosity at 
210° F. is that of the given oil. 

The correspondence between all these values is illus- 
trated in the table of Figure 1; the curves of the figure 
show the variaticn in viscosity over the normal tem- 
perature range of four heavy motor oils all 90 sec. 
Saybolt Universal viscosity at 210° F., obtained from 
four typical crudes. The increasingly high torque 
required to start a motor at O° F. as the paraffinicity 
decreases is apparent. 
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FIGURE 2 


Comparison of Selective Solvents: 
(a) Efficiency of Separation 
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The criteria of a good selective solvent are: 

(1) Extreme paraffinicity of the raffinate. 

(2) Low volume required per volume of raffinate. 
(3) Ease of separation of the layers. 

(4) Ease of recovery. 

(5) Chemical inertness. 

(6) Variety of charge stock to which it may be 
applied. 

Figures 2 and 3 compare the action of five solvents 
on an oil of properties given below. Sulphur dioxide, 
nitrobenzene, phenol, methyl acetate and isobutyl alcohol 
were chosen from a large group as giving typical com- 
parisons between solvents having widely different 
characteristics. 


The properties of the stock employed follow: 


Saybolt viscosity at 100° F., seconds....... 612 
Saybolt viscosity at 210° F., seconds....... 57 
brevity, Gite: APs os sities miss ae 20.6 
Viscosity-gravity constant (V.G.C.)....... 0.874 
Wey TARE OVE nck iae coe cesasiens 19 
“Parvis” temperature (P.T.), ° F. ........ 29 


Each result given in these two charts was obtained 
by a single treatment of fresh oil with the individual 
solvents. 

The vertical line in Figure 2 represents the stock, 
V.G.C. 0.874, so that the raffinates fall to its left and the 
extracts to its right; it will be noted that the two or- 
dinate scales are reversed, so that the complementary 
fractions from each treatment lie on horizontal lines, 
and the distance between them indicates the selectivity 
of the solvent. 
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FIGURE 3 


Comparison of Selective Solvents: 


(b) Overall Efficiency 


Figure 3 shows the volume of each solvent necessary 
to produce one volume of a raffinate of any given 
quality. 

The significance of these charts may be summed up 
by comparing the volume of the solvent required to 
produce one volume of raffinate of three Viscosity 
Gravity Constants. 

As stated, the foregoing results were obtained by 
single batch extraction. Counter-current extraction not 
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TABLE I 
Comparison of Selective Solvents 











Volumes* of Solvent required to 
produce One Volume of Raffinate 
of V.G.C. of: 

0.860. 0.840. 0.820. 
Nerobensine. 3.2.0.5 6 0.5 1.4 8 
SRR RES R Eee 0.9 3.0 18 
Sulphur dioxide............. 0.9 6.5 impossible 
Wretny! acetate. oo... 25.68 2.3 21 impossible 
Isobutyl alcohol............ impossible] impossible} impossible 














*By batch extraction. 


only enables significant reductions in the amount of 
solvent necessary, but in addition increases the yield 
of raffinate, and enables the separation of oils of higher 
paraffinicity than is possible with single batch extrac- 
tion. The comparison between the two methods is shown 
quantitatively for nitrobenzene in Figures 4 and 5. 
The “multiple” extraction curves shown are only of 
laboratory interest — the procedure being treatment of 
the raffinate or nitraffin from the first extraction with 
fresh solvent, and repetition of this procedure. It is 
striking that in place of the 550 volumes of nitrobenzene 
necessary to treat 100 volumes of stock to produce a 
0.810 V.G.C. raffinate by the single application, but 100 
volumes were necessary in a three-stage counter-current 
treat, and that the yield of raffinate was increased from 
10 to 27 per cent. The improvement by multiplication 
of stages beyond three is comparatively insignificant 
(Note—When nitrobenzene is the sole solvent referred 
to in what follows, the terms “extract” and “raffinate”’ 
are replaced by “nitrene” and “nitraffin.”) 





The temperature at which an extraction is carried 
out affects the results obtained and has an important 
bearing on plant design. In general it has been found 
that the optimum temperature will lie at least 40° F. 
below the miscibility temperature of stock and solvent. 
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FIGURE 4 


Comparison of Extraction Procedures: 


(a) Nitraffin Yield 


As the temperature is lowered two opposing effects are 
observed—the difference in solubility between paraffins 
and naphthenes increases, tending to increase the yield 
of an oil of given paraffinicity per volume of stock and 
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the actual solubility of both decreases, tending to de- 
crease the yield per volume of solvent. The determina- 
tion of optimum extraction temperature will therefore 
depend upon the amount of stock available and the 
various cost factors involved—solvent losses, refrigera- 
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FIGURE 5 


Comparison of Extraction Procedures: 


(b) Volume Efficiency 


tion, capacity, etc. With nitrobenzene the temperatures 
vary from about 30° F. for a highly naphthenic to 
120° F. for a highly paraffinic stock. 

The solvent which is applicable to the widest variety 
of charge stocks has an obvious advantage. Nitro- 
benzene boiling at 410° F. is readily separable by dis- 
tillation from substantially all lubricating stocks; 
furthermore, its gravity and solubility characteristics 
are such that high settling rates between two layers are 
obtained with the heaviest of residuums. In other 
words, it is applicable to the entire range of lubricating 
stocks. Further, it is one of the few materials which 
retains its solvent power as the molecular weight of the 
stock rises, and is, therefore, capable of producing 
highly paraffinic fractions even from crude residuals. 
Table II gives results obtained on stocks of viscosities 
ranging from 152 seconds at 100° F. to 632 seconds at 
210° F., the stocks over 200 seconds at 210° F. being 


crude residuals: 
TABLE II 


Variation in Viscosity of Charging Stock 

















CHARGE 
Nitro- “Ni- Finished 
Saybolt Viscosity benzine, traffin” Oil 
—| V.G.C. %. Yield, V.G.C. 
At At %. 
100° F. 210° F. 
152 — 0.844 120 30 0.804 
305 — 0.853 100 49 0.811 
612 — 0.874 150 22 0.801 
a 77 0.856 125 53 0.810 
— 178 0.863 150 52 0.812 
= 275 0.895 150 21 0.798 
a 379 0.861 250 26 0.813 
= 632 0.888 100 40 0.806 
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Table III illustrates the versatility of the solvent w 
reference to crude source of the stock from extre 
naphthenic to extreme paraffinic, and the relative u 
formity of the products from all. 
TABLE Ill 


~ 


Variation in Paraffinicity of Charging Stock 























Charge, Nitrobenzene, “Nitraffin"’ Finished 

V.G.C. %. Yield, %. Oil, V.G.C 
0.895 Residual 100 20 0.803 
0.880 Distillate 125 33 0.802 
0.874 ig 150 22 0.801 
0.864 100 41 0.810 
0.857 i 200 41 0.807 
0.844 “ 120 30 0.804 
0.817 . 60 74 0.801 
0.808 Residual 50 80 0.800 











Table IV shows for three stocks the relation between 
the amount of nitrobenzene used and the paraffinicity 
of the product. 

TABLE IV 


Variation in Nitrobenzene—Oil Ratio 














Nitrobenzene, Charge, “Nitraffin” Finished 

& | V.G.C. Yield, %. Oil, V.G.C. 
150 0.889 24 0.817 
200 — 21 0.801 
53 | 0.853 55 0.817 
100 — 49 0.811 
136 — 44 0.807 
185 | --- 38 0.804 
375 — 28 0.799 
50 0.808 80 0.800 
100 — 47 0.792 
350 — 28 0.779 

| 











Examination of Tables III and IV will show that in 
general the production of oils of V.G.C. equal to the 
highest type of Pennsylvania oils will require from one 
to two volumes of nitrobenzene per volume of stock de- 
pending upon its character. 

The nitraffin invariably has a lower viscosity than the 
charge, and the extent of the change is indicated in 
Table V. 


























TABLE V 
Viscosity Differences of Charge and “Nitraffin” 
CHARGE FINISHED OIL 
Saybolt Saybolt “Ni- 
Viscosity Viscosity traffin" 
~ —————- | W.G.C. V.G.C. Yield 
At At At At 
100° F. | 210° F. 100° F. 210° F. 

152 —_— 0.844 109 — 0.804 30 

305 —_ 0.853 208 a 0.817 55 

200 0.811 49 

185 0.807 44 

172 0.804 38 

165 0.799 28 

94 0.860 80 0.823 49 

136 0.859 93 0.818 54 

275 0.895 105 0.798 21 

382 0.878 120 0.809 36 

557 0.880 279 0.829 43 




















In all four tables the values given are the result of 
three-stage counter-current extraction. The propertiés 
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of the finished oils were determined after finishing to 
specification color and pour. 

The extent to which a solvent removes color has an 
important bearing on the cost of producing marketable 
oils. Nitrobenzene is peculiarly effective in this respect, 
since for highly paraffinic nitraffins clay filtration alone 
is effective in producing oils of stable color and the cost 
of acid treating and incidental oil losses may be elimi- 
nated. 

Wax is, of course, relatively insoluble in nitrobenzene, 
and is concentrated in the nitraffin. Oils having a pour 
point over 100° F. may cause difficulty in separation of 
the two layers during extraction, and partial pre-dewax- 
ing may be advisable. 

The general improvement in quality, not only with 
reference to paraffinicity, but also flash point and carbon 
residue, is shown in Table VI. The three stocks cited 
and the nitraffins produced therefrom were treated by 
identical methods. The very small carbon residues of 
the distillate nitraffins is noteworthy. 

















TABLE VI 
Improvement in Quality of Oil 
| Wie: | 
| cosity Flash Carbon 
| at |v.cc.| va Point | Resi- 
| 210°F. | | °F. due 
~ ot Daa cae Sane er 
Mid-Continent: | 
Ua | 69 | 0.852 83 475 0.46 
Distillate “ni-| 
3 ggg teats te | 67 | 0.811 | 102 490 0.11 
Coastal: | 
Distillate.......... | 84 | 0.850,| 47 | 455 0.53 
Distillate “ni-| 
ee ad ee ee | 85 0.803 89 520 0.07 
Coastal: | 
ROCBICUIUINN, 06.5 650. | 159 0.863 500 | 1.0 
Residue “ni-| 
trafan” . 2... ce. OTGE, } OlBae Bes; | 05 








The production of a high-grade motor oil from a 
coastal distillate is illustrated in Table VII. The stock 
was extracted with 1.4 volumes of nitrobenzene per vol- 
ume of stock, and the extraction temperature ranged 
from 50° F. in the first stage to 77° F. in the third. 





























TABLE VII 
Production of High-Grade Motor Oil 
| 
; “Ni- “Ni- Motor 

INSPECTIONS Charge traffin"’ trene”’ Oil 
Uravity, ° A.P.I.......06 .| 20.2 26.6 14.6 | 27.1 
Saybolt viscosity at 100° 

| | ay | — — — 1.038 
Saybolt viscosity at 210° 

Bix) SOON 56-55 ow 3 136 95 245 94 
Viscosity-gravity constant] 0.859 0.816 0.897 0.813 
Viscosity Index........... — — — 101 
“Parvis” temperature, °F. — — — 2 
Ke Be ey 2320 474 4500 4 
OA. HE kl. oe, — -- 13% 
eS Sees 60 100 -— 35 
Flash Point, °F........... 4¢5§ 500 -— 505 
2, See 595 585 oe 590 
Conra 'son Carbon, per cent — — — 0.01 
Mah, per cent............- — — — 0.002 
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TEMPECATURE F. 


FIGURE 6 


Recovery of Nitrobenzene from Oil Mixtures 


Nitrobenzene is an oxidizing agent, and a great deal 
of work has been done and a variety of methods used 
to determine the extent of its reaction with lubricating 
oils. No reaction occurs at temperatures up to 300° F. ; 
at 350° F. a slight reaction takes place, but to an insig- 
nificant extent so far as losses are concerned ; at 400° F. 
reaction is positive. Vacuum must therefore be used in 
the removal of this solvent, since it boils at 410° F.; it 
is advisable that the heating means be closed coil steam 
at, say, 150 pounds gauge pressure (366° F.), so that 
temperatures at the heating surfaces sufficiently high to 
cause reaction are entirely precluded. Figure 6 shows 
the temperatures at three subatmospheric pressures 
attained during the removal of the nitrobenzene from 
equal volumes of the solvent and a coastal residuum, 
and shows that no difficulty will be encountered in 
practice in operating at temperatures well below the 
reaction point. 

While, as was stated in the introduction, solvent pro- 
cesses are aimed primarily at the production of motor 
oils, their potential field is much wider. Conventional 
refining processes remove the undesirable constituents 
of a lubricating oil mainly in the form of acid sludge, 
often a liability rather than an asset. Selective solvents 
effect no chemical changes in the oils resulting from the 
treatment. They offer to the refiner a means of frac- 
tionation in a different direction than obtained by dis- 
tillation; from any oil a number of fractions may be 
differing The 
nitrenes from nitrobenzene extraction used as a cracking 
stock give gasoline of higher detonation value than that 
obtained from the stock. Fractions from certain stocks 
both more paraffinic and more naphthenic than the stock 
itself have shown unusually high electrical resistivity, 
and in some cases ‘the remarkable characteristic of a 
higher resistivity after exposure to air at 100° F. for 72 
hours than before. Oils which are to be used in direct 
contact with liquid SO, in refrigerators are required to 


obtained of widely characteristics. 
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dissolve a minimum of the SO,; the highly paraffinic 
oils obtainable by nitrobenzene are exceptional for this 
purpose. The color-removing property of nitrobenzene 
affords a means of preparing white oil stocks and of 
avoiding the enormous usage of acid and losses of oil as 
sludge now experienced in their manufacture. 


DESCRIPTION OF PLANT 


The plant required for the process consists of two 
parts: (1) the continuous five-stage counter-current 
extractor, in which the charge oil is separated into the 
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FIGURE 7 


Diagram of Counter-current Extractor 


“nitraffin’” and “nitrene” fractions; and (2) nitro- 
benzene recovery system, which consists of an evap- 
orator-condenser and a steam stripper for each of the 
two products from (1), together with.a nitrobenzene 
absorption tower for scrubbing the gases passing to the 
vacuum pump. 

The extractor consists of five rectangular settlers, 
each of which provides approximately one hour of set- 
tling. The general arrangement of the stages is shown 
conventionally in Figure 7. The inter-stage mixers are so 
placed that the “nitraffin” (usually waxy) layer from 
one stage flows over a weir into the mixer, is there 
mixed with the “nitrene” from the second succeeding 
stage, the mixture passing from the bottom of the mixer 
into the intermediate settler. This process is repeated 
throughout the system, as the diagram illustrates. The 
interface level in each settler is automatically controlled 
by the gravity differential of the layers. The “nitrene” 
layer, which is at all times fluid, is transferred from 
one stage to another by low-head centrifugal pumps. 

The essential flow chart of the entire plant is given 
in Figure 8. The “nitrene” removed from the first stage 
of the extractor A is heated to 220° F. by exchangers, 
and then passes to the “nitrene’” evaporator-condenser 
B, in which all but one per cent of the solvent is re- 
moved as the solution passes down through the six sec- 
tions wherein the temperature of the oil is gradually 
raised to a maximum of 300° F. The complete removal 
of the nitrobenzene is accomplished in steam stripper C 
at a maximum temperature of 350° F. The absolute 
pressure maintained in the former unit ranges from 10 
mm. to 30 mm., and is 50 mm. in the latter. 


The “nitraffin” discharged from the fifth stage of the 
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FIGURE 8 
Flow Chart of Nitrobenzene Plant 


extractor is similarly handled in the “nitraffin” evap- 
orator-condenser D, and the stripper E. The product 
is then ready for subsequent treatment required for 
producing the finished oil. The exit gases from both 
B and D are scrubbed by the incoming oil in F before 
passing to the vacuum pump. 

The cost of operating a nitrobenzene extraction plant 
will vary widely with the character of the stock and the 
quality of the product desired, since the amount of 
solvent used per volume of nitraffin obtained is the 
determining cost factor. The major single item of ex- 
pense, however, is the nitrobenzene loss, which estimated 
at 0.2 per cent may represent about 40 per cent of the 
total. The sources of nitrobenzene loss and their extent, 
based on the volume otf nitrobenzene charged, are: 


1. Plain leakage and evaporation from 
pumps, gaskets, etc. This can and 


must be cut to negligible quantities. 
2. Decomposition in evaporator ........... 0.06% 


3. Nitrobenzene content of stripped prod- 


OE 05 lac ke ha ws heat. ew eeeee ete 0.01% 

4. Solution in condensate from strippers... 0.004% 
5. Vacuum pump exhaust after scrubbing... 0.01% 
me Oe ee A va dae ene 0.084% 


CONCLUSION 


It can safely. be said that of the known solvents for 
the purpose here discussed, nitrobenzene is unique in its 
versatility—in its ability to produce from any lubri- 
cating stock from residuums to light distillates and 
from extreme naphthenic to Pennsylvania crudes, oils of 
super-parafhnicity, having high resistance to oxidation 
and low carbon-forming characteristics. 
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Refining Plant at Whiting 
vo suasex Unique in Modernity 


HE M. W. Kellogg Company has recently com- 

pleted and put into operation what is probably 
the most unique refining unit now in operation in 
any oil refinery. 

The economic conditions in the oil refining indus- 
try during the past few years have demanded that 
oil refining be placed on a strictly manufacturing 
basis, and the present plant was designed to produce 
gasoline suitable for the present-day market, at the 
minimum unit cost. 

It was designed and built for Standard Oil Com- 
pany (Indiana) to process 19,000 barrels of Mid- 
Continent crude, and to produce therefrom a sta- 
bilized gasoline of a high octane number. 

This unit has now been in operation for more than 
six months, processing 20,000 barrels per stream day 
of 36-37° A.P.I. Mid-Continent pipe line crude, and 
producing therefrom 70 per cent of stabilized gas- 
line having an octane number of 70 and showing 
approximately 18 per cent off at 158° F. by the 
\.S.T.M. distillation method. 
f this gasoline is shown in Figure 1. 

The fuel oil has a flash of over 300° F. and a vis- 
cosity of below 200 sec. Saybolt Furol. 


The distillation curve 


DESCRIPTION 
The operations of crude topping, naphtha reform- 
ing, viscosity breaking and vapor-phase cracking, to- 
gether with gasoline stabilizing, have been combined 





FIGURE 1. 


Distillation Curve of Gasoline 
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SUMMARY 


HIS article gives a brief description of the 19,000- 

barrel combination topping, cracking and stabiliz- 
ing unit recently completed by the M. W. Kellog Com- 
pany at the refinery of Standard Oil Company (Indi- 
ana) at Whiting, Indiana. 
, This unit has now been in operation for about six 
months, processing approximately 20,000 barrels per 
day of Mid-Continent crude, and producing 70 per cent 
by volume of stabilized gasoline having an octane 
number of 70 or hetter. 

In one single installation are combined the opera- 
tions of topping, viscosity breaking, naphtha reform- 
ing, vapor-phase cracking and gasoline stabilizing. 

The article gives a brief description of the unit, 
the approximate size of various pieces of equipment, 
and is accompanied by diagrammatic flow sheet, fur- 
nace sketches, and ground plan of plant. 

This paper was read before the World Petroleum 
Conference, London, England, July 19-25, 1933, 
under the title: “Combined Crude Topping, Viscosity 
Breaking, Vapor-Phase Cracking, Naphtha Reform- 
ing and Gasoline Stabilizing Unit for Standard Com- 
pany (Indiana), Whiting, Indiana.”’ 











in this plant so that all operations are carried on 
simultaneously. 

While all operations are carried on concurrently, 
the unit is sufficiently flexible so that every opera- 
tion can be independently controlled and conducted 
under the most suitable conditions of temperature 
and pressure to achieve the desired result. 

The topping operation, which is accomplished en- 
tirely by waste heat, removes a light fraction of 
straight-run gasoline, a heavy naphtha fraction, and 
a light gas oil fraction. 

The light straight-run gasoline has a gravity of 
approximately 70° A.P.I. and an end point from 300 
to 325° F. 

The naphtha fraction is charged directly to the re- 
forming coil in the vapor-phase furnace. 

The light gas oil fraction is pumped to the high 
pressure fractionating system where it eventually 
forms part of the charging stock to the vapor-phase 
furnace. 

The topped crude passes to the upper section of 
the fuel oil flash tower where it combines with the 
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FIGURE 2. 


Flow Diagram of 19,000-Bbl. Topping, Cracking, Reforming 
and Stabilizing Unit. 








heavier cycle stock. The combined feed is then 
pumped to the high pressure evaporator for addi- 
tional direct heat exchange and then flows to the 
viscosity breaker accumulator, from which it is 
pumped to the viscosity breaking furnace. This fur- 
nace is operated so as to produce some cracked gas- 
oline and a suitable charging stock for the vapor- 
phase portion of the unit. 

The vapor-phase charging stock is fractionated 
out in the high pressure bubble tower and accumu- 
lates in the bottom section, from which it is drawn 
by means of a hot oil pump and circulated through 
the vapor-phase furnace. The lighter ends are re- 
moved from this stock by stripping with water. 

The fuel oil formed from the primary and secon- 
dary cracking operations accumulates in the bottom 
of the high pressure evaporator, from which it is 
drawn to the combination fuel oil flash and crude 
topping tower operated at low pressure. Here the 
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FIGURE 3. 


Ground Plan for 19,000-Bbl. Combination Unit 
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fuel oil is flashed to the desired gravity and viscosity 
before passing from the system. 

The flash distillate from the fuel oil passed to tle 
second section of the fuel oil flash tower, where di- 
rect heat exchange takes place with the topped crude, 
the heavy distillate condensed, and carried along 
with the topped crude, while the light distillate suit- 
able for vapor-phase charge stock passes overhead 
to the third section of this tower, from whence it is 
returned to the high pressure fractionating system 
together with the virgin light gas oil fraction of the 
crude previously mentioned. 

All of the cracked gasoline and gas from the three 
operations of naphtha reforming, viscosity breaking, 
and vapor-phase cracking passes from the top of the 
high pressure bubble tower to the high pressure gas 
separator. This separator is so operated as to release 
a dry gas from the top of a low butane and heavier 
content. 

The raw gasoline is pumped from the bottom to a 
high pressure stabilizer. Here the remaining fixed 
gases are released and a stabilized gasoline of the de- 
sired vapor pressure is drawn from the bottom. 

See Figure 2, flow diagram, Figure 3, ground plan. 


OPERATING CHARACTERISTICS 

This unit is extremely stable and steady in opera- 
tion, and under the operating conditions outlined 
above will remain on stream 25 days. 

The fixed gas is low for the character of the gas- 
oline produced, being approximately 700 cubic feet 
per barrel of cracked gasoline. 

The fuel consumption is approximately 5% per 
cent based on the crude charge. 

Only four men are required per shift to operate 
the entire plant, although five are being used at the 
present time because it is comparatively a new unit. 


INSPECTIONS 
Typical distillations of the feed and products are 
as follows: 











Stabi- | 
lized Blend of | 
Crude S.R. cracked | S.R. and | Resi- 
feed gasoline | gasoline | cracked due 
Gravity A.P.I.....| 37.0° 70.4° 58.6° 61.2° | 8.0° 
Pe eo oca Mas oe ee 83° F. | 93° F. 84°F. | 
| SSR Ee ee 226 127 130 126 
Ee ae arcs: 310 154 164 160 
yp Ree cee 392 175 200 192 
AS Ise ee ~ 474 195 234 221 
eRe eater ee 559 210 261 *245 
Se eee 650 224 287 270 
RRR porter —_— 239 314 300 
Seen —_— 261 341 334 
SP PCE eae — 296 374 374 
ON gisaRe SNe aes as 318 406 403 
% over at 158°F. —- 28% 22% | 23.5% 
Octane number.... — 59.5 72.0 | 70.0 -_ 
EE ae _ — — — |315°F 
Viscosity S.F. at » 
gt Sea — —_ aed a 18 























(Continued on page 339) 
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Transition from Shell to 


Tube Stull Not Yet Complete 


MPROVEMENT in manufacturing facilities in the 
refining industry is continuing this year through in- 


stallation of modern tube still distillation equipment for | 


running crude. and redistillation work, and through 
continued activity in cracking unit erection. 

Present activity in construction work can not be at- 
tributed solely to competitive conditions in the market- 
ing branch of the industry, nor to the need for high 
anti-knock value motor fuels by present day motors. To 
be sure, these factors continue to influence conditions 
to some extent, but primarily the cause for construction 
of mew refinery equipment is that of competition be- 
tween modern and obsolete manufacturing facilities. 

Running at about 65 to 70 per cent of its rated opera- 
tive capacity of practically 3,600,000 barrels per day, 
the industry easily takes care of present demands for 
motor fuel and all other products. Approximately 375 
operating plants can easily increase the percentage of 
operating capacity to take care of any improvement in 
demand. Further, there are about 135 shut down refin- 
eries with total capacity of around 450,000 barrels per 
day, and there is a like amount of shut down cracking 
capacity. 

Of the new refineries which have been added this 
year, some of which are now building, the larger in- 
stallations have been or are being erected to satisfy 
certain needs peculiar to conditions prevailing with com- 
panies already established in the industry. The smaller 
plants, largely located in East Texas, have added but 
little to total capacity of all refineries. From the view- 
point of economic importance and permanence but few 
of the year’s projects in new refineries need be given 
serious consideration. 

The principal factors contributing to erection of new 
installations are those of replacement of obsolete equip- 
ment in both the tield of distillation and that of crack- 
ing and prevailing low prices of equipment and ma- 
terials. The second factor of low priced equipment has 
no doubt influenced many companies in their decision 
to replace worn-out and obsolete distillation facilities 
and to expand their cracking departments during this 
year. The old battery of shell stills, of which there are 
many more operating than is generally believed, simply 
can not compete on an efficiency basis with modern tube 
still and fractionating equipment. Neither can the 
craciing unit of 8 to 10 years ago compete with pres- 
ently available modern cracking facilities. Further, 
those early cracking installations are for the greater 
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TABLE 1 


New Tube Stills Reported Since January 1, 1933, (over 
500 barrels daily capacity). (Not including Cracking 


Units—See Table 5) 











COMPANY Capacity 





Type 
Associated Oil Company, Associated, 

Ce. Soak sce cs ee kaee 6,000) Rerun 
Falcan Refining Company, Great Bend, 

ee "GPO OER Tr eee Bok Sed 800} Crude 
Phillips Petroleum Company, Kansas 

sty; “RASS, 30:3. 2...3 > sretes o aiy cos 5,000) Crude 
Cities Service Refining Company, East 

Braintree, Massachusetts........... 2,500) Crude 
Allegheny Refiners, Inc., Boliver, New 

ROME aialssss ch kd poo een es 750| Crude 
Cresent Refining Company, Holden- 

WEE, CORON so a5 he odie as 1,000} Crude 
Bradford Oil Company, Bradford, Pa.. 1,500} Crude 
Canfield Oil Company, Coraopolis, Pa.. 1,200} Crude 
W. H. Daugherty & Sons Refining 

Company, FeIngun oie: «cus cinco a's 2,000} Crude 
Gulf Refining Company, Neville 

Selina Pasi aa: cde ean ace een he 5,000} Crude 
Oil Creek Refining Company, Titus- 

MEE Ts 5s ST es Ae ak aces oa 1,500} Crude 
Pure Penn Refining Company, Clar- 

CU, tec. sc ois cpscceivien Giaie bos </ebie 1,000} Crude 
Quaker State Oil & Refining Company, 

oD eS ad ig Ore oye eet eh 2,500) Crude 
Sloan & Zook Refining Company, 

Weanten, Bie os ae Dates 1,500} Crude 
Wolverine-Refining Company, Reno, 

a ies SR PIR OEE SelB oe EN 1,000} Crude 
Bee Refining & Producing Company, 

Pettet: Resa... osc xg xaaeua es ois 1,000} Crude 
Coltex Refining Company, Colorado, 

SUID: 5! dois a 6 See MNS Get dcs 2,000} Crude 
Cosden Oil Company, Big Springs, 

MMOD... 55 ic REAR AMO eee 5,000} Comb. tT 
McNutt Oil & Refining Company, El 

PAGO; ONE i ssccsowtaked Aa eke 1,000} Crude 
Pan American Refining Corp., Texas 

City, DORN 65 Ese rk eee 25,000! Comb. ft 
Rusk Gasoline Company, Overton, 

fo ei ra Ren atin AA os 2,500} Crude 
Shamrock Oil & Gas Company, Lefors, 

POMBO bork 0 kd toes Voie hs Ma 1,200} Crude 
Tyler Refining Company, Arp, Texas*.. 1,000} Crude 
White Star Refining Company, Cisco, 

DE 6 5 i's bin oh eke tee dae 1,000) Crude 
Wichita Refining Company, Wichita 

PRS, ORR iS oiks.s cs 6 ce wee es 500} Crude 
H. F. Wilcox Oil & Gas Company, 

Es poe mee 2,500} Crude 
Continental Oil Company, Glenrock, 

i Comb. f 








ce Oe rin es IS 3,000 








*New Refineries. tCrude and Crack. 
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part past their age of safe usefulness and must be re- 
placed. 
EIGHTEEN NEW PLANTS. 


Eighteen new refineries were reported under con- 
struction January 1, 1933, with capacity aggregating 
31,545 barrels. Of these, Gulf Refining Company’s 
Staten Island, New York, plant, Dickey Oil Company 
and Globe Oil & Refining Company’s refineries at Mc- 
Pherson, Kansas, were the most important commer- 
cially. Fourteen of the 18 plants reported were too 
small to be of commercial importance, several of them 
being less than 100 barrels capacity. July 15 reports 
show that an additional 11 new refineries, over 500 
barrels capacity, have been erected or are now under 
construction. The most important of this group is the 
new refinery of Pan American Refining Corporation 
(Standard Oil Company (Indiana) subsidiary) now un- 
der construction at Texas City, Texas. This plant and 
the other 10 new plants are listed in Table 1, tabulating 
the new tube stills reported to July 15. 

As an indication of the importance of present activity 
and the further adoption of the modern tube still in 
distillation work replacing the shell still battery, records 
show that on the first of the year eight tube still units 
were in course of érection. During the first half of the 
year 1933, 27 additional tube stills have been or are 
being installed ; total capacity about 80,000 barrels. 

An interesting fact appears in the work of G. R. 
Hopkins and E. W. Cochrane of the Bureau of Mines 
in Information Circular 6728, ‘Petroleum Refineries, 
Including Cracking Plants, in the United States,” which 
reads as follows: 

“The survey of January 1, 1933, included for the first 
time information as to pipe stills used in straight dis- 
tillation. This canvas showed that there were 685 such 
stills used at refineries in the United States, 569 of 
which were operating on January 1, 1933. Of the 
operative pipe stills, 353 were operating on crude, 69 
on lube stocks, 75 on pressure distillate, and 72 on 


‘other oils.’ The total daily charging capacity of all 
the pipe stills was 2,959,579 barrels, of which 2,443,556 
barrels, or 83 per cent, was operative on January 1, 
1933. Complete data as to the capacity of the pipe stills 
operating on crude were not obtained, but it is esti- 
mated that the total was equivalent to about 50 per cent 
of the crude oil capacity of the operating refineries.” 

Since the first of the year 31 new tube stills have 
been added and placed in operation, bringing the total 
to 600 operating tube stills and increasing the number 
operating on crude oil from 353 to 382, since 29 of the 
new stills have been placed in that service. In the 
Pennsylvania refining district which has long been the 
stronghold of the shell still battery, tube still erection 
has been especially active this year and nine companies 
have installed or are now erecting as many modern 
distillation units. Of the total of 44 refineries only 10 
remain not now equipped with tube stills for distillation 
work. In the Pennsylvania district one new refinery 
is under construction—Allegheny Refiners, Inc., com- 
plete plant, at Bolivar, New York. 


CAPACITY OF STILLS 


Based on Bureau of Mines figures as shown in Table 
2, Recapitulation of Pipe Stills by Districts, the average 
capacity of such stills is 4320 barrels, the average capac- 
ity of all operating tube stills is 4294 barrels, and the 
average capacity of the 108 shut down tube stills is 4474 
barrels. These figures are of interest only in that they 
show average capacities of tube stills in distillation serv- 
ice to be approximately twice the average capacity of 
operating cracking stills, which is 2382 barrels per unit. 

Estimating that the refining industry should process 
around 2,300,000 barrels of crude daily as an average 
figure, then the 382 tube stills to which crude oil 1s 
charged, handle about 1,150,000 barrels per day on the 
basis of the Bureau of Mines estimate of 50 per cent. 
This gives an average charging rate for this class of 
tube stills of around 3000 barrels. Actual capacities, 








TABLE 2 
Recapitulation of Pipe Stills by Districts (January 1, 1933) 





















































Number! Number? Capacity (Barrels per day) 
Press. Other 

DISTRICT Op. S.d. Bidg. | Total | Crude Lubes Dist. Oils Op. S.d. Bldg. Total 
SS a ect 9 2 92 45 12 14 10 462,790 40,000} 17,000) 519,790 
Appalachian...........| 46 "BA SE sseeree: 50 22 15 6 3 139,500 2.) re 145,000 
a Be ee 54 9 1 64 33 5 7 g 322,700 51,500 1,500} 375,700 
Okla., Kans., Mo., etc..| 8&5 19 3 107 42 11 17 15 353,450 72,375) 14,000} 439,825 | 
pees iniead..........1. #& 12 1 86 44 z 6 16 165,600 47,900 350} 213,850 | 
Texas Gulf Coast...... 51 ag Ree 5 41 5 2 3 310,500 yo 335,500 
Louisiana Gulf Coast...| 18 ah Beate 24 16 1 1 0 115,000 “fi an 142,000 | 
Ark., & La., Inland..... 11 1 1 13 10 Re OR heey ‘Sere a 44,000 oe | | Se 57,300 | 
Rocky Mountain...... 35 age Mei 43 20 2 6 § 59,356 i ee 73,304 | 
NINO os aw cee ks 115 me Mees. 4 152 80 10 16 9 470,660 196,660): =....- 657,310 | 

| Se 569 108 8 685 353 69 75 72 2,443,556 483,173] 32,850} 2,959,579 | 




















1Number according to status of operation. 
2Number in operation according to charging stock. 
Source—Bureau of Mines, information Circular No. 6728 
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6 per day per unit. 


However, the foregoing estimation indicates that 
there remains sufficient batteries of shell stills in re- 
finery yards and in operation to process well over a 
million barrels of crude daily. These batteries are being 
dismantled as they become worn out or as economic con- 
Taking the average of present day in- 
stallations as an index to future capacities per unit, it 
seems conservative to estimate that from 150 to 200 
more tube still units will be required before the practice 
of distilling through shell still batteries is eliminated. In- 
asmuch as the majority of such shell still batteries are in 
service in the refineries of the larger intergrated oil 
companies, there is assurance that they will be replaced 
with tube still units in the next few years, for these larg- 
er companies have been rather aggressive in their mod- 
ernization programs. The majority of such units will, it 
is believed, be of the new combination crude skimming 
and cracking still type, performing both the distillation 
of natural products and the preparation of synthetic 


ditions justify. 


products simultaneously in the same system. 


During the year expansion in the cracking field has 
been steadily going forward. 


CRACKING 


gasoline at this time is above any previous figure. 





of course, range from 1000 to 15,000 and 20,000 barrels 
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Cracking Operations—Monthly and Daily 


TABLE 3 


Average 


Production of Cracked Gasoline as Reported by Bureau 
of Mines and A.P.I. Economics Report. 
































Barrels Barrels 
Cracking Barrels Fuel Oil 
Stock Gasoline Barrels |Produced by 
Charged to |Produced by Daily Cracking 
MONTH Stills Cracking Average 
1932 
July.......| 33,807,000) 15,205,000} 490,486) 11,375,000 
August... .| 34,979,000) 14,442,000} 465,870) 11,375,000 
September .| 30,776,000} 13,540,000} 451,333) 10,795,000 
October... .| 31,807,000) 14,003,000} 451,709) 10,844,000 
November.| 30,959,000} 14,240,000} 474,666) 11,026,000 
December. .| 30,482,000} 13,686,000 441,483} 11,302,000 
1933 
January. ..| 30,494,000} 13,128,000 423,486} 11,215,000 
February. .| 29,473,000} 12,211,000} 436,107) 10,436,000 
March.....| 32,246,000} 13,644,000} 440,129) 10,830,000 
Apert... os 33,211,000} 14,258,000} 475,266) 11,079,000 
May cc3: 37,785,000} 16,400,000} 529,032) 12,466,000 
Daily 
Average 
Bureau 
Weekly | of Mines 
A.P.I. asis— 
WEEKS—June and July Reports | estimated 
Week Ending—June 3.............. 467,000| 500,000 
fT BE apr 2 473,000} 520,000 
June 17 476,000} 525,000 
(es 467,000) 515,000 
SSR IRS ai. 452,000] 500,000 
NE Mice 5f< 5. vic aintaroens 477,000} 540,000 
2 RS eS: 503,000] 565,000 
;  Spierere 492,000 555,000 
July 29 484,000} 545,000 
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TABLE 4 
Cracking Units Under Construction as of January 1, 
1933. From Information Circular I. C. 6728— 
Bureau of Mines. 
Capacity | Units 
General Petroleum Corporation, Tor- 
SREOD, KE ia hf Ke Ra aa 6,000 1 
Lubrite Refining Corp. East St. Louis, . 
do's wibasels Vagidin ed Ah eee a eS 800 1 
Dickey Oil Company, McPherson, : 
ee EERE ARAN THORS pay GAELS DENCH e 1,500 1 
Globe Oil & Refining Company, 
McPherson, Kansas................ 4,000 1 
Shell Petroleum Corporation, Arkan- 
one City, antag) s 3554.40. Geen 2,400 3° 
Sinclair Refining Company, Argentine, 
Kaneas....... i u-seaures Ase eae ase 5,000 1 
Sinclair Refining Company, Coffee- \ 
Vine, RARNR, 5 co OFS) take 5,000 1 
Quaker State Oil Refining Corpora- 
tion, Farmers Valley, Pa............ 1,250 1 
Sinclair Refining Company, Ft. Worth, 
WORD crak cio geste sg, uae eat 4,500 1 
Danciger Refineries, Pampa, Texas..... 3,200 1 
Cy Sere mans cs yen gee 33,650} +‘ 11 
*Rebuilding. 

















July, 1932, the Bureau of Mines began including figures 
as to charging stock charged to cracking stills, gasoline 
production, and fuel oil produced by cracking, in its 
Monthly Petroleum Statements. The trend in cracked 
gasoline production is reflected by the data presented 
in Table 3, which is the statistical history of cracking 
operations since such data has been available monthly. 
Inasmuch as June and July figures are not available 
from the Bureau of Mines at the time of this writing, 
the cracked gasoline production estimates for these 
months are taken from the weekly A. P. I. Economics 
Reports. The tabulation indicates that this year, de- 
spite continued depressed economic conditions and the 
availability of tetra ethyl lead for regular grades of 
gasoline, the production of cracked gasoline continues 
to increase and the operation of cracking units con- 
tinues to become an increasingly important factor in 
the business of petroleum refining. Faced with a popu- 
lar demand for 65 to 70 octane rating motor fuel, with 
a trend toward increasing octane rating of third grade 
gasoline, and with a low priced fuel oil market, the 
refiner finds it an economic necessity to keep his crack- 


ing department in efficient operating and producing 


condition. The result is that more companies are now 
engaged in cracking than ever before, and many com- 
panies long experienced in the operation of cracking 
units are replacing worn out, unsafe and obsolete units 


with modern cracking or combination skimming and 


cracking facilities. On January 1, 1933, 10 companies 
reported construction of 11 cracking units. These are 
listed in Table 4. According to trade reports for the 
period between ‘the first of the year and July 15, 11 
additional companies have installed or are erecting 13 
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TABLE 5 


Cracking Units, Building or Announced Since 
January 1, 1933 








Capacity Units 








H. H. Cross Company, Smackover, 

SESE Ger 0 tea ene 1,000 1 
Associated Oil Company, Associated, 

SE BS Oo ean Sos 8 xg" 5,000 1 
Spartan Refining Company, Inc., | 

Shreveport, Louisiana.............. 7,500 2 
Crew-Levick Company, Petty’s Island, 

a ei a aka kw a ae 1,500 i Sa 
Pure Oil Company, Toledo, Ohio...... 2,000 1 
Marathon Oil Company, Bristow, 

SENSES ERIE Feta eee 1,500 1 
Marathon Oil Company, Ft. Worth, 

a i ae ald ig cated os 1,500 1 
Constantin Refining Company, Over- 

MR asthe ic di a S 1,000 1 
Cosden Oil Company, Big Springs, 

NC ets 2 eR sai 8 sg 5,000 1 
Pan American Refining Corporation, 

NN BOO. ie a ass os occ 25,000 1t 
Trio Refining Corporation, Arp, Texas.. 1,000 1 
Continental Oil Company, Glenrock, 

RSENS hak ce ee ta cases 3,000 1 

I dei ait sd Yael ene 0 4 0° 55,000 | 13 














*Rebuilding. Combination. 

















more cracking units. These appear listed in Table 5. 
This brings the total number of refineries now equipped 
with cracking facilities to 216, leaving, however, around 
300 plants not now having cracking facilities. It is 
estimated that around 75 of these plants will eventually 
erect such equipment, but that at least half of the 300 
plants are too small to give consideration to cracking 
unit installation. 

The transition from shell still type cracking units to 
tube still units is virtually complete in the cracking field. 
Each year the number of such units as Burton, Isom, 
Fleming, Conerty and Snodgrass has been progressively 
less and the current survey of the cracking field indi- 
cates but few of such units listed as operating. They 


are being rapidly replaced by the modern type of crack- 
ing process. 

A canvass of the cracking unit situation at present 
indicates a total of 1056 units, of which 357, or 33 per 
cent, are shut down. At the beginning of the year 1] 
cracking units with total capacity of 33,650 barrels was 
reported to the Bureau of Mines as building. Trade 
reports since that time indicate 15 more units with total 
capacity of 55,000 barrels under construction or an- 
nounced. 

Operating capacity at the beginning of this year to- 
taled 1,580,051 barrels, with 33,650 barrels building, or 
a total now of 1,613,700 barrels operative capacity, 
With new work recently completed or now under way 
included, total capacity becomes 1,666,700 barrels. 
There is a total of 417,694 barrels of shut down ca- 
pacity. 

An analysis of the shut down capacity still carried 
on reports shows that 176 of the inoperative units are 
shell still types (79 Burton, 85 Isom, 12 others). The 
total capacity of this group is 123,000 barrels. The re- 
maining shut down capacity is composed of pipe still 
units, numbering 181 and having a total capacity of 294,- 
694 barrels. These figures indicate that of the total of 
1056 cracking units reported only 699 units are oper- 
ating. 

In this field there is a total of 880 tube stills, and of 
this number 181, or 20.5 per cent, are shut down, leav- 
ing 699 tube stills working in cracking service and no 
shell still types operating. It may be safely assumed 
that the 123,000 barrels of shell still type cracking units 
will never again enter the operating lists and that of the 
181 tube stills (294,694 barrels capacity) not more than 
half will again see operation. 

In the cracking field, because of the severity of the 
service and the rapidity of technical development, obso- 
lescence is particularly rapid and it is estimated that at 
least 100,000 barrels capacity annually is _ lost 
through this factor alone and that actual dismantling of 
old cracking units proceeds at the same rate; making it 
necessary for the industry to replace with new equip- 











First Five Months, 1933 and 1932. 


TABLE 6 


Gasoline Production by Skimming and Cracking, Percentage Recovery and Crude Charged to Stills. 
(Natural Gasoline not included). 
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Straight-run % of Total Cracked % of Total Per cent Crude Oil i 

Gasoline Gasoline Gasoline Gasoline Gasoline Charged to | 

MONTH Total Output Total Output Total Stills | 

1933 | 

RL Cats ig dv ava'eg oe 36 a 15,118,000 49.6 13,128,000 43.0 42.7 66,093,000 | 

ee in  vaewlaaeiniee 13,705,000 49.5 12,211,000 44.1 42.5 61,042,000 | 

sn ie ae advice ems 16,087,000 51.0 13,644,000 43.2 43.7 67,984,000 | 

ee soe ee vee ee 15,820,000 49.5 14,258,000 44.7 43.7 68,822,000 | 

ry. aime aie 16,470,000 47.6 16,400,000 47.4 44.2 74,340,000 | 
Se Oe eee ee 16,629,000 50.4 13,981,000 42.3 44.5 68,715,000 
ea aeae 15,780,000 50.5 13,598,000 43.5 46.0 63,814,000 
RS SN og ais, Cacia woh eb eeee tas 16,488,000 51.9 13,381,000 42:1 43.6 68,502,000 
ds as go. cde Shek 17,675,000 53.4 13,420,000 40.6 43.5 71,131,000 
5 SR ae 17,385,000 50.3 15,090,000 43.6 43.5 74,669,000 
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ment about 200,000 barrels of cracking capacity each 
year. 

In cracking, it may safely be said that the day of 
the shell still is over. In straight distillation, apparently 
but 50 per cent of capacity has been replaced by the 
tube still. However, it is interesting to note that over 
1,000,000 barrels daily of the crude oil processed by the 
industry, much of the redistillation work and all of the 
cracking is performed by a total of only 1299 operating 
tube stills, 600 of which are in distillation work and 699 
in cracking service. 

The present activity in construction of all types of 
refining units, and such additional installation work as 
will be experienced during the next few years is not 
for the purpose of expanding already over-built capac- 


ity, but is, however, necessary because the various 
manufacturing units within the industry must compete 
in efficient operation, and therefore must take advan- 
tage of technical development and progress. The in- 
dustry is adequately equipped, from the capacity view- 
point, to take care of any improvement in demand for 
its products, but it is not equipped with sufficient scien- 
tifically designed refining facilities to do so at a profit 
for, as indicated by presently available information, a 
large percentage of its equipment is now obsolete. A 
period of profitable operation will be followed by a 
period of active engagement in modernization, and those 
concerns which are financially able to do so are now 
taking advantage of present low material and equip- 
ment prices. 


Combination Refining Plant at Whiting Unique in Modernity 


(Continued from page 334) 


MECHANICAL CONSTRUCTION 


The general arrangement of the heating surface of 
the viscosity-breaking furnace is shown in Figure 5. 
This furnace is entirely steel encased and is de- 
signed for a heat release of 71,000,000 B.t.u. per hour. 


The vapor phase and naphtha reforming furnace 
has two independent radiant sections with a com- 
mon convection section. This furnace is also entirely 
steel encased, and is designed for a total heat re- 
lease of 216,000,000 B.t.u. per hour. 


The main tower system of the cracking unit op- 
erates at a pressure of 250 to 200 pounds, while the 
stabilizer operates at the higher pressure of 450 to 
300 pounds. 

All of these large towers, which weigh from 280,- 
000 to 300,000 pounds each, together with the various 
smaller towers and accumulators, are of Kellogg 
master-welded construction and were manufactured 
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FIGURE 5. 
V -por-phase Cracking and Naphtha Reforming Furnace 
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FIGURE 4. 


Viscosity-breaking Furnace 


in the plant of the company at Jersey City, N. J. 
These towers are all built to conform with Class I 
specifications, which include the X-raying of all 
seams, and are designed with sufficient corrosion al- 
lowance to provide a life of 10 years. 

The viscosity breaking charge pump has a capacity 
of 30,000 barrels per day, and the vapor phase charge 
pump has a capacity of 400,000 barrels per day, based 
on cold volume. 

The quantity of 240,000 barrels of oil per day is 
pumped to this unit in the various stages of process- 
ing. With the exception of one or two smaller 
pumps, all of this oil is handled by means of centrif- 
ugal pumps. Most of the oil in process is pumped 
at a temperature of more than 500° F., and the vol- 
ume handled by each of these pumps on a hot oil 
basis varies from 30,000 to 55,000 barrels per day. If 
reciprocating pumps had been used in the design of 
this. plant, the pump house alone would have oc- 
cupied more than three times its present ground 
space. 

The operation of this unit has been so satisfactory 
in all respects that a second unit is now in process of 
construction, which will charge 32,000 barrels of East 
Texas crude per day and produce gasoline, kerosene, 
low cold test furnace oil and Bunker C fuel oil as 
products. In this new unit vapor phase clay treat- 
ment of the gasoline will be used, therefore the final 
product gasoline is substantially finished and ready 
for use. 
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N gasoline plant and refinery operation, more par- 


ticularly in the heat transfer apparatus, an accu- — 


mutalion of sludge, foreign matter and carbonized 
oil will form and adhere to the tubes, both inside and 
out, which if permitted to remain will seriously af- 
fect the results in passing a hot liquid in counter 
current to the cold and vice versa. In refineries, 
when the relatively heavy residuum removed from 
the flash chamber as reduced, crude is drawn away 
through heat exchange equipment to impart the ac- 
quired heat of process to the cold crude charge, 
some of the oil will carbonize and stick to the tubes 
and retard the passage of heat to the cold fluid. Not 
only will this occur, but the pressure drop through 
the units will increase, requiring more power to de- 
liver a given amount through the equipment than 
when all passages are clear. 

In gasoline plant practice, the mechanics are simi- 
lar to refinery operation in that hot still bottoms cdn- 
sisting of stripped absorbing media is pumped, or 
perhaps evacuated from the still under process pres- 
sure through the heat exchangers. Exchangers are 
used in both instances to conserve the heat imparted 
to the oil, whether it is crude being distilled or min- 
eral seal oil being stripped of the absorbed gasoline. 
The absorption oil, both hot and cold, will deposit a 
film of more or less hard carbonized oil on the sur- 
face of the tubes. The process of deposition is varied 
in its intensity, causing some plants to lose ex- 
changer efficiency more rapidly than others, depend- 
ing upon the type of oil handled, conditions under 
which the plant is operated and the temperature to 
which the oil is subjected. 


FOULING OF TUBES 


In exchanger equipment, the fouling of the tubes 
invariably begins on the side of the heavier material 
being processed, gradually becoming heavier and 
more impenetrable as time goes on until the ex- 
change of heat is appreciably diminished. Not only 
does the hot oil passing out of the exchangers re- 
quire more cooling water but the still requires more 
heat, requiring an excess amount of steam and fuel. 
If water is used as in cooling the residuum or min- 
eral seal, scale is deposited more rapidly in these 
units due to the high temperature of the material 
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Cleaning Refinery and 
Gasoline Plant .quipment 


leaving the exchangers. Scale varies in growth de- 
pending upon the quantity of scale forming minerals 
in the water, and as more water is required to cool 
the oil passing through the coolers, extra pump ca- 
pacity must be provided. When the scale, sludge or 
carbonized residuum adhering to the tubes, either 
inside or out, becomes such that pump pressures are 
noticeably increased in delivering the required vol- 
ume of fluid through the equipment, or the exchange 
of heat from one material to another becomes out of 
balance, it becomes necessary to clean a part or all 
of the equipment. 

Often in operating a natural gasoline plant it will 
be found that the absorption towers are losing effi- 


ciency. Sometimes this is caused by an accumula- 
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FIGURE 1 
Showing oil residue frequently found in tube of heat tran’ 
fer equipment which deposits reduce heat transfer efficiency 
~ and increase back pressure on circulating pump* 
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FIGURE 2 


Type of water scale found in tubes of heat transfer equip- 
ment which reduced efficiency of the equipment. 


tion of sludge, emulsified oil and foreign matter con- 
sisting of pump packing pulled through on the rods 
of oil pumps, scale and dirt not removed by the 
scrubbers. When this condition occurs, it seriously 
interferes with the mechanical mixing of the oil and 
gas and when the gas is not brought in intimate con- 
tact with the oil, some of the desirable fractions are 
carried out of the tower with the residue gas. 


CLEANING EXCHANGERS 


A number of methods are in use in cleaning 
exchangers. When the lowered efficiency is 
caused by a deposit of mineral scale in units 
utilizing water in cooling gas, oil, gasoline or 
residuum, many times the old strong arm 
method is applied. This method consists of 
holding an electric drill against the operator’s 
shoulder while an extension bit slightly small- 
er than the tubes is driven through to remove 
the scale. This is a tedious job and presents 
the hazard of broken drill stems, scoring 
tubes and sidetracking the scale and punctur- 
ing the tubes. Often the scale is permitted to 
accumulate to such an extent that it is almost 
impossible to drive the cleaning tool through 
and if not cleaned for free passage of the 
cooling fluid, the exchanger or cooler is rob- 
bed of part of its functions. Workers as- 


signed to the cleaning job often become care- 
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less, skipping tubes or not finishing those through which 
the drill has been .passed. 

Another method widely used is that of circulating 
hydrochloric acid in varying degrees of concentra- 
tion through the units to break down and dissolve 
the “lime” scale in the tubes. Extreme precautions 
must be taken when using this method because when 
the solution is very dilute, the acid readily attacks 
iron. Numerous instances have been met with after 
repeated operations of this nature that bolts and di- 
viding fins have been reduced to a soft, easily gouged 
out material, rendering it difficult to place and hold 
gaskets. In “boiling out’? compressor power cylin- 
ders either in natural gasoline plants or vapor recov- 
ery units in refineries to remove the “lime” scale, the 
scale is sometimes mistaken by the operators to be 
“lime” when it consists largely of iron oxide and 
vegetable matter—as algae from the pits—with some 
oily waste gradually circulated with the water. If 
the major portion of the accumulation consists prin- 
cipally of “lime” the hydrochloric acid will break 
down the mass and the other matter will be washed 
out with the circulated chemical. 

When the condition arises it is probably better to 
remove the heads and cover plates and take out the 
scale with tools made on the job in the shapes neces- 
sary to reach the difficult places. After the deposits 
have been broken away from the jackets, cover 
plates and heads, a stream of water should be used 
to flush away all sediment and loose material in the 
system. Other methods are available, various chem- 
icals the character of which is determined in the 
formula by which they are manufactured and when 
used, they should be applied in the proper manner. 

When removing sludge, burnt-on oil, and other 
matter reducing the efficiency of exchangers han- 
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FIGURE 3 


Batteries of heat exchangers can be cleaned without dismantling 
by circulating cleansing solutions under proper conditions. One 
tube bundle in the battery shown has been pulled for inspection 


and photographing. 
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FIGURE 4 


Clean absorbers are capable of handling more gas and 
with more efficient extraction of gasoline. 


dling heavier hydrocarbons, mechanical cleaning is 
often employed, especially through the tubes. Swabs, 
gouges and slotted pipe ‘are used, depending upon 
the inventive genius of the operators and the char- 
acter of the deposits. Soft scale which wipes away 
easily can be removed with swabs, but that adhering 
to the outside of the tubes concealed by the shell of 
the unit is another matter. Often tube bundles are 
removable and when taken apart the tubes can be 
immersed in a vat containing a chemical cleaning 
solution, or streams of steam and hot water may be 
played upon them with sufficient force to penetrate 
within the bundle. Often the units are disconnected 
from the others and connections made to steam and 
hot water pipes with the water and steam driven 
through with sufficient velocity that the deposit is 
literally scoured away. 

When the entire plant is fouled with incrusted de- 
posits and burnt-on oil, sometimes chemicals are 
pumped through the unit to remove the sludge and 


Re finer & Natural Gasoline Manufacturer—V ol. 12, 0. 8 





other matter in one operation. One instance is that 
of a plant operated by Crosbie & Moran near Ear's- 
boro, Oklahoma. The absorption oil side of the plant 
became clogged with sediment;:and production could 
not be brought above 6000 gallons daily. Exchanger 
efficiency was lowered as well as the efficiency of 
the absorbers. The trays of the absorber and still 
had become partially filled with the deposits, and to 
remove all sediment and carbonized oil, a cleaning 
chemical was employed. Sufficient gallonage of the 
solution was made up to fill the system, handled by 
the piping and pumps in the mineral seal oil circula- 
tion system. Twenty-four hours were consumed in 
the operation, with a cash outlay for chemicals of 
$150.00. One day’s production was lost consisting 
of 6000 gallons of gasoline, but when the plant was 
placed on production after being rinsed down, the 
gallonage was increased to 7200, an increase of 20 
per cent. 

National Refining Company, Coffeyville, Kansas, 
opearting a 5000-barrel skimming unit, found that 
pump pressures were steadily mounting and ex- 
changer efficiency declining. On the hot oil from the 
flash tower, the temperature was normal at 510°F.,, 
but the same oil after passing through the banks of 
exchangers was running up to 264°F. Pump pres- 
sures had increased to 90 pounds in charging the 
crude to the unit. Cold oil from the pumps entered 
the exchangers at 58°F. and entered the still at 
254°F. After cleaning the exchanger equipment and 
units with chemicals, hot oil from the still entered 
the exchangers at 510°F., but left them reduced to 
192° F. At the same time, the cold oil entered the ex- 
changers at 58°F., passing to the tubes of the stills 
at 368°F. Pump pressures declined to 65 pounds 
gauge to charge the same amount of oil as was pro- 
cessed before cleaning. 

In both cases, an auxiliary tank was set in which 
the cleaning compound was mixed with hot water 
before passing through the units. In the gasoline 
plant, it required approximately 5000 gallons of so- 
lution to fill the system. 
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The abstracts here presented are selected from the current literature of science and technology to afford 
reference to fundamental information not easily available to all readers. Abstracts of articles appearing 
in readily obtainable trade journals are not included. 


Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. Complete or 
limited bibliographies covering special topics by title, by abstract, or in complete manuscript, will also be 
prepared and furnished ai reasonable cost by the Laboratories. 





Chemical Composition and 
Reactions 


The Estimation of Latent Heats of 
Vaporization. J. H. Arnon, /nd. Eng. 
Chem. 25 (1933) pp. 659-61. 


The paper presents a method for the calcu- 
lation of latent heats of vaporization of normal 
substances that is claimed to be valid under all 
conditions of temperature and pressure. The 
empirical rule of Hildebrand, as expressed by 
Lewis and Weber and improved by McAdams 
and Morrell, is shown to be an incomplete form 
of an accurate empirical equation of Dieterici 
and tested by Mills. Graphical study of the 
available data indicates that the Dieterici equa- 
tion is. reliable to 5% or better over the range 
of temperature from ordinary temperature to the 
critical point. 


The Viscosity of Gases and Vapors. 
R. Prank. Forsch. Gebiete Ingenieurw. 
A or B, 4, (1933) pp. 1-7. 

The viscosity of ideal gases is independent of 
The equation of Maxwell and Suth- 
erland has been used to determine the variation 
of viscosity with temperature, but this is being 
replaced by the equation of Trautz. 
equations of state were developed for water and 
carbon dioxide. 


Solubilities of Argon, Nitrogen and 
Hydrogen in Paraffin Oil. A. G. Nasini 
and G. Cortnatpr. Atti Soc. Ital. Pro- 
gresso Sct 20, 11 (1932) pp. 264-6. 

The solubilities of the gases in an oil of 0.87 
specific gravity were measured. Expressed as 
cc’s of gas at 0°C. and 760 mm per 100 cc of 
solvent at 32°C., the solubilities are: 

Argon 15.75 
Nitrogen 7.36 
Hydrogen 4.64 


Standard States for Bomb Calorimet- 
ry. E. W. WasHBuRN. Bur. Standards J. 
Research 10 (1933) pp. 525-58. 


A study of the thermodynamics of bomb cal- 
orimetry shows that the heat of combustion per 
unit weight of substance burned is a function of 
the mass of sample used, of the initial oxygen 
pressure, of the amount of water placed in the 
bomb, and of thé volume of. the bomb. The 


pressure. 


Simple 


manner of eliminating the effects of these varia- 
bles is discussed. 


The correetion may be as 


36a 


large as 0.5%, although it is usually less than 
0.2%. Recommendations are presented covering 
the specifying of substances used as standards in 
bomb calorimetry. 


Chemical Composition and 
Research 


The Trimethyl Pentanes... K. C. 
LAUGHLIN and F. C. WuHitMmore. Journal 
American Chemical Society, 55 (1933) pp. 
2607-8. 


The isomeric pentanes. were prepared by 
hydrogenation of olefines derived from alcohols, 
using platinum oxide catalyst in methyl alcohol 
as a solvent. The reaction products in each 
shaken with sulfuric acid to 
unchanged olefin, and alcohol, 


and fractionated at high reflux ratio. The prop- 


instance were 


remove water, 


erties of the four possible trimethyl pentanes 
are: 

Cottrell B.P. N® D” 

760 D 4 

2, 2, 3, Trimethyl pentane 110.2 1.4030 0.7173 

2, 2, 4 Trimethyl pentane 99.3 1.3916 0.6918 

2, 3, 3, Trimethyl pentane 113.6 1.4074 0.7258 

2, 3, 4, Trimethyl pentane 112.8 1.4045 0.7197 


The Preparation of Pure 2, 4-dimeth- 
yl-1, 3-pentadiene. H. I. WATERMAN and 
W. J. Coe Kox. Rec. trav. chim, 52 
(1933) pp. 234-8. 

The preparation of 2,4-dimethyl-1, 3-pentadiene 
is described. The boiling point is 93.1-93.2°C., 
dg® 0.7368, np 1.4412. Hydrogenation value 
100.1% of the theoretical. The hydrogenation 
product was 2,4-dimethylpentane, the properties 
of which are given. 


Manufacture: 
Processes and Plant 


Chemical Engineering Achievements 
in Petroleum Refining Editorial. Chem- 
ical and Metallurgical Engineering 40 
(1933) pp. 280-336. 

The application of chemical engineering tech- 
nology and the extensive use of trained chemical 
engineers has resulted in truly remarkable ad- 
vances in the technical side of the petroleum in- 
dustry. The history of cracking and hydrogena- 


Vv 








tion is a case in point. Dewaxing methods are 
undergoing radical changes with the introduction 
of “propane dewaxing,”’ special distillation, and 
“paraflow.” Developments in chemical treat- 
ment, distillation, and in by-products also illus- 
trate the achievements of chemical engineering. 


Twenty-Five Years of Progress In 
Petroleum Refining. Howarp W. SuHet- 
pon. American Institute of Chemical En- 
gineers, Silver Anniversary Volume 


( 1933.) 


A historical review of petroleum refining show- 
ing growth from 100 refineries in 1908 in con- 
trast with the present developmemnts in drilling, 
transportation, refining, and by-products illus- 
trates the remarkable advance in this field. The 
status and extent of research work and its part 
in the progress of the 
reviewed. 


petroleum industry is 


Fractional Distillation Assumes More 
Important Role Among Chemical En- 
gineering Operations. E. H. Les.ie and 
H. B. Coates. Am. Inst. Chem. Eng. Sil- 
ver Anniversary Volume (1933) p. 262. 


The development of the theoretical as well as 
the practical side of fractional .distillation has 
progressed rapidly in recent years and has found 
particular application in the petroleum industry. 
The more outstanding developments are given in 
detail. Other industries are also active in ap- 
plying the principles of fractional distillation. A 
good example is the use of azeotropic mixtures 
to produce anhydrous alcohol by fractional dis- 
tillation. 


The Mechanism of Rectification on 
an Enrichment Plate. E. KirscHBAUM. 
Z. Ver. deut. Ing. 77 (1933) 401-2. 


The mechanism of the contacting of vapor and 
liquid on a bubble-cap plate are discussed. Be- 
cause of the eddies and foaming on the plate, 
it is possible that the newly generated vapor 
and the old vapor unite within the liquid layer. 
However, the principles of partial condensation 
and formation of new vapor always hold. These 
conceptions are used as a basis for the calcula- 
tions of the heat exchanged between vapor and 
liquid on a given plate. Diagrams for methyl 
alcohol-water mixtures are given. 


A Study of the Refining of Burmah 
Crude Oil with Special Regard to Col- 
or Reversion Characteristics of the 
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LICENSES granted under 
United States and Foreign 
Patents for: Cross « de 
Florez « Holmes-Manley « 
Tube and Tank Cracking 
Processes and Combination 
Cracking Units. 
































Licensing Agents: 
The M. W. KELLOGG CO. 
225 Broadway - New York 

or its 
European Representative: q 
Compagnie Technique des 
Petroles - 134 Boulevard 
Haussmann - Paris, France 
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y is Successful cracking processes are the outgrowth of comprehensive research and prac- 
lore tical development. 

En- 


and Experiments in miniature, in glass, in the laboratory, test runs in pilot plants and 
mp finally the coordination and study of results secured from installations throughout the 
whe world determine the most efficient process. 

= Under the broad licensing rights of Gasoline Products Company, combination units 


istry. 





n in 


, ap may employ any or all of the outstanding features of the four major cracking processes 
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ures offered by this organization. Special design features may thus be incorporated to meet 


dis- 


a particular problem of the individual refiner. 
































































































































Rs Before you make a decision involving investment in cracking equipment, we invite 
a you to confer with us regarding the latest developments in pyrolytic cracking. 
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ROTO TUBE CLEANERS 
built for Oil Still Tubes, 3” I.D. and up 









Roto Special 6-way Drill Head and 
Universal Joint. 





Roto Combination Head and 
Universal Joint. 


THE ROTO COMPANY 


Sussex Avenue and Newark St., Newark, N. J. 














Protec- 
tion for 
your 
Meters 


Relief 


for 
your 


Tanks 








CF 
Duplex Vacuum Relief Valves 


the vacuum tendency. For a vacuum of 8 
oz. or less, use the Duplex Regulator shown 
storage tanks and purifiers, this Regulator above. For higher vacuums use the single 





In case of line stoppage or other causes 
that result in the pulling of a Vacuum in 


comes quickly to the rescue. It is placed in diaphragm Vacuum Relief. Action is reli- 
a line between suction and discharge of able. Thousands of meters and tanks have 
compressor so that, should the pressure in the constant protection which this C-F offers 
the suction line to the compressor drop to you. 
zero, the Relief Valve will open and relieve 


The Chaplin-Fulton Mfg. Company 


Organized 1884—Oldest Builders of Gas Regulators in the Country. Regulators in all Sizes 
from 1 Inch to 24 Inches; for all Service, 1 oz. up to 2,000 Ibs. Pressure to Square Inch. 


28-40 Penn Ave. Pittsburgh, Pa. 


Data upon request. 


Representatives: 


Cc. H. COLLINS 
WESTCOTT & GREIS, Inc, (75 Dwight Bldg. 


Sales and Service Kansas City, Mo. 
Dallas — Tulsa Or Any Jobber 


HIMELBLAU, AGAZIM & CO. 
228 N. La Salle St. 
Chicago, Iil. 
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Lubricating Oil Distillates. A. R 
Bowen. Journal Inst. Pet. Tech. 19 
(1933) pp. 364-75. 


The results of a series of experiments ir re. 
fining Indow crude oil with special reference to 
the color reversion of the lubricating oil dis. 
tillates is reported. The less the decomposition 
in distillation the more stable the oil. The “dark 
reversion,” that is, without oxidation, is the one 
largely concerned in the reversion of lubricating 
oil color. Oils darkened by dark reversion are 
bleached by sunlight or ultra violet light. How. 
ever, prolonged action causes a darkening 
through oxidation. Inhibitors are of less value 
in color reversion caused. by polymerization and 
condénsation than in reversion through oxida- 
tion. Extractions with solvents concentrates the 
unstable substances in the extracts. The resin. 
ous and asphaltic components in the crude cause 
color reversion but the overheating of a distil- 
late generates color-reverting substances as well. 

Jse of caustic soda or refining earth in the still 
yields distillates of good color stability. 


Tests for the Fractionation of Low- 
Boiling Hydrocarbon Mixtures into 
their Components by means of Silica - 
Gel. H. Hormerer and H. Metner 
Angew. Chem. 46 (1933) pp. 229-32. 


Five commercial silica gels were tested by 
Grimm’s drop method for the fractionation of a 
light benzine. Only one gel proved to be sat- 
isfactory. Using this gel in a small grain size, 
it was possible to remove half of 10% of aro- 
matics contained in benzine. The gel was spent 
when 1.5 times its weight of benzine had fil- 
tered through it. Unchanged benzine then came 
through suddenly. To remove adsorbed com- 
ponents from the gel, it was necessary to use 
high temperature, even up to red heat. This 
resulted in decomposition of the hydrocarbons 
and formation of olefines and aromatics. A 
solution of naphthenes and paraffins could not 
be fractionated by use of the gel. 


Mean Temperature Differences in 
Multipass Heat Exchangers. W. M 
Nace. Ind. Eng. Chem. 25 (1933) pp. 
604-9. 


Charts are presented that permit the calcula- 
tion of mean temperature differences in multi- 
pass exchangers by use of correction factors 
applying to the logarithmic mean temperature 
difference. The correction factors depend onl) 
on the number of passes in the exchanger and 
on dimensionless ratios involving the inlet and 
outlet temperatures of the two fluids. Detailed 
derivations are given for an exchanger having 
one pass on the shell side and two passes on the 
tube side and for one having two passes on the 
shell side and four passes on the tube side. The 
assumptions involved are those made in deriving 
the logarithmic mean temperature difference plus 
that of good mixing of the shell-side fluid. 


Heat Transfer from a Horizontal 
Plate to Boiling Water. M. Jaxon ant 
W. Linke. Forsch. Gebiete Ingenieuri 
A. or B. 4, (1933) 75-81. 


The heat from a smooth surface to bot. 
water at atmospheric pressure was measured ove 
wide range of values of total heat transterre 


Up to H = 14,200 kg. cal. per sq. m. per hr 
The rate follows a power law similar to that 
applying to natural convection. At values of I 
above 14,200 it varies according to a power lav 
similar to that applying to forced convection. 


Copper as Refining Agent for Petro- 
leum Distillates. G. H. von Fue 
Petr. Zeit. 29 (1933) (11) pp. 5-* 

»ther oils 


Benzine, naphtha, kerosene and 
itated cor 


were treated with finely divided precii 



















5 he are signing a truce on cut- 
throat methods to steal each other's 
gallonage—on ruinous price-cutting, 
quality will rule 


That is a break for the Dubbs 
refiner 


On a quality basis Dubbs cracked 
gasoline holds its own in any market— 
keeps old customers and gets new ones 


Dubbs cracked gasoline has the anti- 
knock rating, the volatility, the value 


Engines recognize it, and so motorists 
buy it 








Universal Oil Products Co 
Chicago Illinois 


Dubbs Cracking Process 


Owner and Licensor 








per or cuprous oxide in the presence of traces 
of ammonia, HCl or SO,, thus converting the 
mercaptans into mercaptides. The latter com- 
pounds are non-volatile and are stable below 
177°C. They are removed by distillation or by 
treatment with sulfuric acid or ferric chloride 
of 58% concentration. Cracked distillates can 
“es RESPIRATORS be sweetened by suspending cuprous oxide, hed 
SN precipitated copper therein before treatment with 
® GOGGLES sulfuric acid, or, a sweetened product can be 
= FIRE FIGHTING obtained in one stage by using aqueous ferric 
PUutMOdaAn Write for complete file chloride containing precipitated copper or cup- 
SAFETY of safety data. rous oxide. The ferric chloride converts the 
; - op ana mercaptides into disulphide compounds and itself 
— is reduced to ferrous chloride. The reagent 
can be regenerated by arration. 





More Money @&=—& 
In Your Pocket 


NSTALL Marley patented spray 
nozzles to increase the efficiency 


of your present cooling system. 


Insist on their use in any new sys- 


tem you buy. 

Marley nozzles do a better cool- 
ing job because they provide a 
finer, more uniform spray. They 
save you money because they oper- 
ate efficiently under low pressures. 

Many refineries already have re- 
placed less efficient nozzles with 
the Marley type. It will put money 
in your pocket to do the same. 
Write for literature today. 


THE MARLEY COMPANY 


1915 Walnut Kansas City, Mo. 


MARLEY 


Presets SPRAY NOZZLES 








Products: Properties, 
Utilization and Testing 


Ease of Starting with Benzol, with 
Petrols, and with Benzol-Petrol Mix. 
tures. W. H. Horrert and G. Craxion. 
Engineering 135 (1933) 300-302-374-376. 

A method of determining ease of starting in 
terms of number of engine revolutions required 
to give starting is described. Between 10°C 
and 20°C benzol gave easier starting than petrol, 
However, the ease of starting with benzol de. 
creased more rapidly with temperature than the 
ease of starting with petrol. At below 0°C, 
petrol exhibits better starting properties than 
benzol. At temperatures between O0°C. and 
10°C. certain blends of benzol and petrol gave 
easier starting than either benzol or petrol alone. 
Benzol and benzol-petrol blends showed a wider 
range of mixture strengths at which starting was 
possible than did petrol. 

Lighter Oil May Mean Cooler Bear- 
ings. JAMES I. CLower. Power 77 (1933) 
pp. 70-1. 

Tests show that two oils of approximately the 
same viscosity do not offer the same shearing 
resistance. Also tests in which four oils were 
studied show that under some operating condi- 
tions, a light oil may provide a greater factor 
of safety against film rupture than a heavier oil. 

Iron Content of Used Motor Oils. 
T. BrerrHaupt. Petroleum 29 (1933) 
No. 7. Motorenbeir., 6, 6-7. 

It is considered that the iron content of a mo- 
tor lubricating oil should be a measure of the 
wear in the cylinder and should therefore give 
an indication of the efficiency of lubrication. 
Tests were made with six oils used in two 
Mercedes-Benz lorries and showed that the in- 
crease in the iron content of the oil per 100 
km. run decreased with improved quality of the 
oil as judged by its viscosity at 100°C. and by 
heating test. 

Why Drain Crankcase Oil? H. C. 
Dickinson. Bureau of Standards Ind. 
Eng. Chem. New Edition 11 (1933) No. 


12 p. 187. 

Crankcase oil serves the dual purpose of cool- 
ing and lubricating. The requirements for cool- 
ing causes changes during use which in turn are 
the reasons for oil changes. Deterioration of 
oil results from (1) dirt, (2) fuel residues, (3) 
water, (4) metal particles, (5) asphaltenes, (6) 
cracked products. Each of these is discussed in 
relation to its influence on oil quality and the 
need for oil change. 

Examination of Candles. P. BruERE 


Ann. Falsif., 26 (1933) pp. 70-74. 
Specifications for candles are given as well 
as methods of examination for appearance, di 
mensions, average weight, burning time, melting 
point, acid value, and light intensity. The 
luminous intensity is measured by comparison 
with a carbon-filament standard lamp using 4 
photo-electric cell and thermionic amplifier. 
Apparatus and Methods for Precise 
Fractional Distillation Analysis. IV. 
Standardization of Low Temperature 
Fractionation Analysis. Apparatus and 
Method Using Automatic Recording 
and Control. W. J. Popprernrax. Jnd. 
Eng. Chem., Anal, Ed., 5 (1933) pp. 1724 
The operation of the Podbielniak apparatus 
for low.temperature fractional distillation analy: 
sis of gases and volatile liquids has been - 
proved and rendered 80 to 90% automatic a 
cperation. The robot operator controls reflux 
cooling, regulates distillation rate to coniorm to 
the difficulty of fractionation, summons oo 
human operator by means of a buzzer a 
trouble light when necessary, takes temperature 
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and pressure readings, and prints a distillation 
curve including a time distillation rate curve. 
An Analytical Steam Distillation for 
Measuring the Volatility Range of 
Lubricating Oils and other High-Boil- 


‘ing Petroleum Fractions. R. N. J. Saar 


and C. G. Verver. Journal Inst. Pet. 
Tech. 19 (1933) pp. 336-63. 


Volatility range has rightly come to be re- 
garded as one of the fundamental properties of 
lubricating oil for internal combustion engines. 
Also, only those oils that contain a certain pro- 
portion of high molecular weight components 
can form an uninterrupted lubricating film in 
steam engines using superheated steam. The 
authors object to the laboratory vacuum distilla- 
tion methods now in use in some laboratories 
on the ground that lubricating oils of various 
origins begin to decompose at temperatures be- 
tween 320°C. and 350°C., and at 375°C. crack- 
ing is very noticeable. The heavier lubricating 
oils contain hydrocarbons of molecular weights 
of 600 to 700 and higher. To distill such sub- 
stances a vacuum of 0.2 mm is required at 
350°C. Objections to analytical procedures in- 
volving the use of very low pressures are out- 
lined in detail. Heating must be indirect since 
direct heating involves local overheating. Hence, 
the authors propose a steam distillation at con- 
stant temperature, with the conditions so regu- 
lated that (a) substantially complete saturation 
of the steam with oil vapor is secured, (b) 
practically no fractional condensation occurs, 
(c) heating is indirect, by means of a bath of 
high specific conductivity. The proportion of 
steam to oil is the measure of volatility. The 
apparatus and procedure are described. Data 
are given showing the application of the method 
to the distillation of a lubricating distillate 
Penna. bright stock blend and to an oil and the 
products secured therefrom by SO, refining. 


The Simplest and Most Accurate Vis- 
cosimeter, and other Instruments of 
Suspended Level. L. Uspetonpe. Jour- 
nal Inst. Pet. Tech. 19 (1933) pp. 376-420. 


An introductory statement calls attention to 
the unsatisfactory state of viscosity measurement, 
as well as lack of application of such scientific 
knowledge as does exist, and emphasizes the im- 
portance of the subject in its broad relationship 
to the as yet unformulated kinetic theory of 
liquids. In the first section of the paper the 
principles of capillary measurement, the methods 
of using relative viscosimeters, and the limits 
of accuracy of these instruments are reviewed. 
A new phenomenon, the “suspended level,” that 
offers a simple solution for the problems of 
viscometry is then described in detail. Theory 
and experiment show that the suspended level 
is independent of the variable characteristics of 
liquids such as viscosity, surface tension, 
and specific gravity, and that it adjusts itself 
with physical certainty. Applied to viscometry 
it has resulted in the development of a new type 
of instrument of simplicity and pre-eminent ac- 
curacy. The correction for kinetic energy, large 
and yet frequently neglected entirely, is avoided 
by a new dimensioning that fixes the value once 
and for all and permits obtaining the kinematic 
Viscos ty directly in centistrokes. The. conver- 
Sion of kinematic viscosity into conventional 
units such as Saybolt, Redwood, or Engler is 
effected by a table. An instrument for the 
direct measurement of dynamic viscosity has also 
been developed. Replacement of the lower liquid 
surface in instruments for measurement of static 
capilla-y rise by the suspended level has re- 
sulted in increased accuracy. A new method 
and apparatus for the measurement of dynamic 
Surfac tension has been developed. Other pos- 
sible <pplications of the suspended level are 
being considered. 
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PULVERIZED COKE 
OF HIGH FUEL VALUE 


+ 
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The advantages of the ““CHEMICO” Sludge Conversion 
Process (Hechenbleikner System) over existing acid re- 
covery systems involving separation of sludge and con- 
centration of the weak separated acid to a black acid 
containing not over 92% H-:SO: are evident from a study 


of the flow diagram of our process. 


If desired, brimstone or H:S gas can be substituted for 
all or part of the fuel used in our process, thus without 
additional operating labor producing in the same plant 
all the make-up acid required to replace treating losses. 


Inspection by refinery executives of the 50-ton com- 
mercial installation which has been in operation at 
Petrolia, Pa., for over one year can readily be arranged. 





CHEMICAL CONSTRUCTION CORP. 


Contracting Chemical Engineers 
535 Fifth Ave., New York, N. Y. 


Engineering Office . . . . Charlotte, N. C. 
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No cracking tubes to be plugged with carbon. 
No corrosion (brick linings). 


( ¥ 


. a) 
q “5 i = Low Pressure {50 pounds). 
. if 


No hazard. Safety first, last, always. 
Tt No coke; no carbon. 
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~A Gracking Process 


which is 


True Vapor Phase 


Lowest capital cost of any process. 
Lowest maintenance cost of any process. 
Lowest operating cost of any process. 
Lowest gas production of any process. 


Lowest fuel consumption of any process. 


Highest octane rating of any process. 
Highest yields of any process. 
Highest safety of any process. 


Highest grade fuel blow-down of any process. 


Perfect temperature control—hot gas mingles with heated vapor. 

Easy to refine by acid or other treating processes. 

Low gum—T V P acts as inhibitor in straight run gasoline. 

Octane rating so high that 437° e. p. T V P gasoline is used as a blending 
agent—no necessity to cut to 380 or 400°. 
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Y THE MONTH IN REVIEW ’ 


A.P.I. Committee Forecasts 
Slightly Increased Demand 


SLIGHTLY accelerated demand 

for motor fuel, counted an indica- 
tion of improving business conditions, 
noted in the May study of the Ameri- 
can Petroleum Institute’s Committee 
on Refinery Statistics and Economics, 
looms even larger in the July forecast 
of that committee made public July 21 
by D. J. Moran, chairman of the com- 
mittee. The committee’s report esti- 
mates that the total demand for motor 
fuel for the last six months of 1933 will 
increase 2.9 per cent over the same pe- 
riod of 1932. 
was estimated that the total demand 


In the May forecast it 


jor the middle six months of the year, 
ending September 30, would represent 
a decrease of about 3.4 per cent under 
the same six months of last year. 

The reports include the observation 
that the encouragement of low prices 
kept consumption of motor fuel at a 
relatively high point throughout the 
period of the depression, with only a 
slight decline in comparison with other 
commodities. 

The forecast of the economic posi- 
tion of the industry with respect to 


crude oil and motor fuel for the six 
months’ period ending December 31 
was compiled from studies made inde- 
pendently by a statistical sub-commit- 
tee composed of W. A. Sinsheimer, 
chairman; Fred Van Covern, secretary; 
W. S. Ackerman, W. C. Allen, O. S. 
Ambrose, W. B. Case, E. H. Griswold, 
L. E. Harmon, C. B. Mapes, A. J. Mc- 
Intosh, E. P. Salisbury, J. M. Sands, 
and S. A. Swensrud. 

Salient points in the forecast and re- 
port are: 

The daily average requirement for 
domestic crude oil is estimated to be 
2,362,000 barrels, 2,262,000 
barrels is listed as production, and the 
remaining 100,000 barrels a reduction 
The required 
daily average crude oil run to stills is 
placed at 2,308,000 barrels. 

The total demand for motor fuel 
will be about 2.9 per cent above the 
demand for the final six months of 
1932, and the domestic demand is ex- 
pected to increase about three per cent. 

Motor fuel stocks on December 31, 
1933, should not exceed 46,500,000 bar- 
rels, which is a reduction of 7,305,000 
barrels from the amount on hand at the 
close of 1932. 


of which 


in crude oil inventories. 





In its estimates the committee has 


abnormal 
resulting 


consideration 
movements of motor fuel 
from imposition of federal taxes on 
gasoline last year and again this year. 
It is estimated that approximately 5,- 
700,000 barrels in excess of normal 
were shipped from refineries to con- 
suming centers in May and June of 
1932 when the one-cent federal gaso- 
line tax was imminent. These excess 
stocks were not completely absorbed 
until the end of the third quarter of the 
year. When the federal tax was in- 
creased to 1% cents a gallon in June 
of this year, it is estimated that ship- 
ments to distributing plants rose to 
2,000,000 barrels above normal. These 
shipments it is believed will be ab- 
sorbed during the early months of the 
present period of forecast. 


taken into 


Demand for crude oil, the report sets 
out, is considerably below current pro- 
duction, and inventories are increasing 
at a too rapid rate. The daily demand 
is estimated to average 2,362,000 bar- 
rels for the period, but it is pointed 
out that requirements will be less dur- 
ing the final quarter of the year. In the 
matter of motor fuel inventories the 
committee found that the trend is to- 


Details of Forecast of Demand, Economic Stocks and Required Supply of Motor Fuel 
July 1, 1933—December 31, 1933—By Months 


Prepared by American Petroleum Institute’s Committee on Refining Statistics and Economics 


(In Thousands of Barrels) 







































































Six Six 
Three Three Months | Months 

July August Sept. Months Oct. Nov. Dec. Months 1933 1932 
cee SS ie | RR et DE Pla 38,500 39,900 36,900 115,300 35,500 33,400 31,200 100,100 | 215,400 *205,619 
TN i 5g 2i5i5 sini 0 Kd ocd 36,000 37,500 34,500 108,000 33,000 31,000 29,000 93,000 201,000 | *191,436 
aks kite wapemasc os 2,500 2,400 2,400 7,300 2,500 2,400 2,200 7,100 14,400 14,183 
Stocks Change during Period........ —1,600 —5,150 —3,050 —9,800 —450 +200 +2,050 +1,800 —8,000 —7,753 
Beginning of Period.......... 54,500 52,900 47,750 54,500 44,700 44,250 44,450 44,700 54,500 61,558 
a go Ree re 52,900 47,750 44,700 44,700 44,250 44,450 46,500 46,500 46,500 53,805 
Sseply TS. os ackisweacieespactousn 36,900 34,750 33,850 105,500 35,050 33,600 33,250 101,900 207,400 197,866 
yp | —O— —0— —0— —0— —0— —0— —0— —0— —0— 575 
From U. S. Producers........ 36,900 34,750 33,850 105,500 35,050 33,600 33,250 101,900 207,400 197,291 
Straight-run and Crack....... 34,030 31,950 30,970 96,950 32,020 30,620 30,300 92,940 189,890 179,681 
Natural Gasoline............ 2,770 2,700 2,780 8,250 2,930 2,880 ¥ A 16,910 17,091 
a a eee 100 100 100 300 100 100 100 300 600 519 
Probable Straight-run and Cracked Vield 44.5% 44.6% 45.0% 44.7% 45.0% 44.8% 44.5% 44.8% 44.7% 44.8% 
Required Crude Runs to Stills—Total.... 76,472 71,702 68,822 216,996 71,155 68,348 68,090 207,593 424,589 400,839 
is ics cctisce cetaceans 2,467 2,313 2,294 2,359 2,295 2,278 2,196 2,256 2,308 2,178 

a . 





*Figures conform with Bureau of Mines indicated demand. Actual consumption in this + pases was approximately 5,700,000 barrels in excess of tne 
Teported figures which was the result of abnormal shipments having béen made in June, 1932 ral tax. 
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Lick Your LOUGHEST Joss 


ei F 


Aa a 
EXPLOSION-PROOF MOTORS 





~ presale what a large 
eastern refining company 
did when it installed four G-E 
explosion- proof motors and 
control in a new cooling tower 
in its refinery. These motors 
are installed out-of-doors in an 
atmosphere containing explo- 
sive gases. They must with- 
stand rain, snow, dust, dirt, 


and constant exposure to acid 





water. It is a mighty tough 
job for any motor, but dependable G-E explosion-proof motors have been on 
the job, supplying cooling air and providing new economies in mainte- 
nance and installation. 


G-E explosion-proof motors and control are real refinery drives. They are 
tested and listed for Class I, Group D installations as defined by the 
National Electrical Code. Buy G-E explosion-proof motors and control. 
You'll find them a highly profitable investment. General Electric, Schenec- 
tady, New York. 


200-704 
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PREHEAT YOUR COMBUSTION AIR 


with heat from the flue gases 


Large fuel saving and better combustion from any fue]. 
70 per cent heat recovery possible only with the con- 
tinuous regenerative counterflow principle used ex- 
clusively in the Ljungstrom Air Preheater. 


Write for literature. 
Nearly a million boiler hp. in service in the U. S. A. 


AIR PREHEATER CORPORATION, 
40 E. 34th St., New York 


Sales and Engineering representatives 
in 25 other cities. 


jungstro 
poi fede) 


Pee US Per Ove 
RATIVE _ COUNTERFLOW_J 
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ward economic levels, though current 
runs to stills are held to be too high, 
and there is danger of stocks being 
greater than necessary at the end of 
the period. The estimate places inven. 
tories as of September 30 at 44,700,000 
barrels, and at 46,500,000 barrels at the 
end of the year, representing nominal 
increases after the end of the peak con- 
suming period. 


Petroleum Code 
Draft Delayed 


FFORTS of the petroleum industry 

and NRA officials to draft a petro- 
leum code came to a standstill August 3, 
with disagreement on three major ques- 
tions. The hearing ended suddenly and 
representatives of the industry were in- 
structed that a further effort would be 
made to draft a suitable set of regula- 
tions. 





—Blank-Stoller Picture. 


JAMES A. MOFFETT 


This effort is having the attention of 
Harold L. Ickes, Secretary of the Interior, 
and James A. Moffett, who became 4 
member of the National Industrial Re- 
covery Board after resigning as senior 
vice president of Standard Oil Company 
(New Jersey). He is expected to play 4 
leading role in the administration © 
whatever control the federal governmet! 
finally sets up for the petroleum industry. 

Perhaps the sharpest division of opit 
ion concerned price fixing. The cote 
draft prepared by NRA officials com 
tained no price regulation. This brought 
objection from those who held out that 
it would be unfair to demand maximum 
hours of labor and minimum rates of pay: 
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HANLON-WATERS, INC. 





E. I. HANLON 2. p= 
Chairman of the Board Vice DoHAN, 
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Cc. C. HERNDON L. J. GRIFFEY 


ANNOUNCE 


The establishment of their own manufacturing facilities for 


AUTOMATIC REGULATING 
=| AND CONTROL EQUIPMENT 


Re for the Producing, Refining and Natural Gasoline Industries 


senior 





| Designed and manufactured in Tulsa by an organiza- 
ws: # “On Of many years experience in oil field specialties. 
Prompt Service and appreciable freight savings. 


HANLON-WATERS, INC. wovston’ satus = wiow spaimes,TExAs 
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without providing also the assurance of 
funds for meeting this expense. 

The controversy over the lease and 
agency rule of the code drafted in Chi- 
cago flared in Washington, when the 
NRA code ignored the question. Gen- 
eral Hugh S. Johnson, administrator, in- 
dicated that his body would wait for a 
ruling from the Federal Trade Commis- 
sion, where a case is pending. If this 
body rules the lease and agency an unfair 
method of competition, the NRA atti- 
tude would be to insert that in the petro- 
leum code. Otherwise the question would 
have to be brought up for further con- 
sideration. 


A third question was that of allocation 
of crude oil output between the states. 
Some state officials were drawn into this, 
for they held that federal authorities had 
no control over crude oil production. But 
the administrator let it be known that the 
Washington attitude would be not to in- 
terfere with production but to halt inter- 
state movement of oil produced in ex- 
cess of amounts determined in Washing- 
ton. 

Deliberations at Washington found bet- 
ter accord on refining than.on any other 
phase of the industry. A new draft of the 
refinery provisions was submitted by the 
committee assigned to that subject. These 





The Economical Way 


to Handle 


Acid 





Economy of time, of labor, and of maintenance 





THE LABour Co., INC. 


costs follows the installation of LaBour pumps for 
handling corrosive liquids in refineries. Available in 
self-priming or gravity feed types, they start to 
move liquid promptly and certainly whenever they 
are called upon. The self-priming type provides ex- 
traordinary safety due to the fact that much of the 
line can be at less than atmospheric pressure. The 
hazards of bottom outlets and gravity feed are 
completely excluded. 

The simple, rugged design of LaBour pumps 
makes them reliable. There is but one moving part 
—the impeller—and there are no valves, floats or 
other troublesome accessories. Time-out for repairs 
or replacement is. down to the minimum when you 
use LaBour pumps. 

Let the experience of the LaBour organization 
help you. This organization has. long specialized in 
the problems involved in handling and conveying 
liquids in process plants. You will be under no ob- 
ligation or cost in asking for full information. 


807 STERLING 
AVENUE 


ELKHART, IND. 





ORIGINATORS OF THE SELF-PRIMING CENTRIFUGAL PUMP 
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provisions had not yet received the ap- 
proval of all interests and were not taken 
up for discussion. The new draft was as 
follows: 

“Section 1. To achieve greater accu- 
racy in balancing production and con- 
sumption, to prevent the injurious effect 
upon interstate commerce of an unbal- 
anced accumulation of gasoline inven- 
tories in any part of the country, and to 
facilitate equitable access of refineries to 
the allowable supply of crude oil, the fed- 
eral agency designated by the President 
shall divide the country into eight refin- 
ing districts and shall suggest gasoline 
production and inventory schedules for 
each district. 

Section 2. The planning and coordi- 
nating committee shall appoint subcom- 
mittees for each refining district. Said 
sub-committees shall call the attention of 
refiners within their respective districts 
to the existing and recommended gasoline 
production and gasoline inventories within 
said districts, and should said refiners 
fail or refuse to bring their gasoline pro- 
duction and/or inventories within such 
recommended levels, the federal agency 
shall exercise its power to allocate gaso- 
line production and inventory among 
them upon a fair and equitable basis. If 
any refinery claims that inequities exist 
in the availability of supplies of crude oil, 
it shall file complaint with the sub-com- 
mittee for the district within which it is 
situated. Said district sub-committee shall 
immediately endeavor to adjust such con- 
troversy; if it cannot do so, it shall with- 
out delay refer such complaint to the ad- 
justment committee of the planning and 
coordination committee, which committee 
shall receive such complaint for the pur- 
pose of making fair and equitable ad- 


‘justment thereof. In extreme cases, how- 


ever, where such delays in adjustment re- 
ferred to are encountered which involves 
a near approach of a cessation of refin- 
ery operations, claimant is privileged to 
submit its case to the administrator. 

“Section 3. Should any refiner have 
an inadequate supply of crude oil avail- 
able from current purchases, within eco- 
nomic transportation limits then he may 
withdraw or purchase from storage such 
oil as may be necessary to make up the 
deficiency. In such cases a special report 
shall be made by such refiner to the sub- 
committee, which may prohibit further 
withdrawals by providing the deficiency 
from current sources at competitive prices. 
In the event of such purchase from stor- 
age then it shall not be an unfair trade 
practice for the owner of storage oil to 
make such sale. 

“Section 4. During the present emer 
gency the manufacturing, processing 
treating of petroleum or its products by 
any refiner by any process or method 
which process or method is not equally 
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open to the use of all refiners shall be 
deemed unfair practice, and rebates or 
reciprocal privileges must not be allowed 
except when open’ to all other refiners, 
and the administrative body set up for the 
enforcement of this code shall formulate 
such rules and regulations as will secure 
the enforcement of this provision.” 


East Texas Refiners 
Fight “Hot” Oil Order 
 epelenstanncs Petroleum Company, 


Longview, and 48 other East Texas | 


refiners field suit August 3 in the District 
of Columbia Supreme Court, challenging 
the constitutionality of the “hot” oil order 
issued by President Roosevelt last month, 
and to enjoin Secretary of the Interior 
Ickes from enforcing such regulations. 
An order returnable August 15 was is- 


sued, calling for the secretary to show. 


cause why the injunction should not be 
granted. Preparation of an answer was 
begun immediately by Charles Fahy, act- 
ing solicitor of the department, who is ex- 
pected to handle the case for the govern- 
ment. 

The following campanies and individu- 
als are plaintiffs in the suit: 

Southport Petroleum Company, Long- 
view. 

Solar Oil Company, Overton. 

Oil Refineries, Incorporated, Overton. 

McMurray Corporation, Overton. 

Gilliland Refining Company, Glade- 
water. 

Carnation Refining Company, Glade- 
water. 

Trinity Refining Company, Gladewater. 

Kilgore Refining Company, Gladewater. 

Supreme Refining Company, Glade- 
water. 

Modern Refining Company, Gladewater. 

Lock Refining Company, Gladewater. 

Upshur Refining Company, Gladewater. 

Foshel Refining Company, Gladewater. 

Lake Refining Company, Gladewater. 

Panama Refining Company, Kilgore. 

Canyon Refining Company, Kilgore. 

Arp Refining Company, Arp. 

Big Sandy Oil & Refining Company, 
Big Sandy. 

Niagara Oil Company, Henderson. 

Madashell Oil Corporation, Henderson. 

Amazon Petroleum Corporation, Hen- 
derson. 

Double L Oil Company, Tyler. 

Century Refining Company, Tyler. 

Ortiz Oil Company, Tyler. 

McMillan Pipe Line Company, Tyler. 

K. W. P. Witt, Charles M. Cops, O. L. 
Hastings, A. N. Landes, W. C. Turnbow, 
T. E. Owens, J. Curtis Sanford, Roy 
Howell, Yandell Rogers, E. J. Bartels, 
Van R. Hatcher, W. H. Wilson, P. D. 
Bolen, Karl Dunham, J. M. Lapin, G. A. 
Franklin, R. S. Harper, T. J. Whitesides, 
George F, Thaggard and L. B; Manuel, 
all of Overton. 
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POWERFUL, SPEEDY, 
and SILENCED.... 


Refineries located in residential districts can 
now use a muffler-equipped Liberty Cleaner for 
cleaning their still tubes at night, without trouble- 
making nuisance to surrounding homes. 

But this improvement takes second place to the 
increased speed with,-which these cleaners handle 
the job. More powerful motors and better de- 
signed cutter heads combine to cut costly minutes 
off the still tube cleaning operation, to get equip- 
ment back into production in minimum time, at 
maximum efficiency. 

We supply specially designed cleaners for all 
kinds of coke deposits, all sizes of tubes and pipes. 
Write for the new Liberty Bulletin on refinery 
tube cleaning. 





















LIBERTY 


MANUFACTURING CO. 
JEANNETT-€ PA; 
An Elliott Company Organization 

















LIBERTY CLEANERS 


for still tubes---and other tubes 
KM 0 XL 


Z-1132 
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Standardization Work to 
Continue With ASA 


NNOUNCEMENT by Secretary of 
Commerce Roper that the simplified 
practice and industrial standardization 
work of the Bureau of Standards will be 
turned over to the American Standards 
Association has aroused many questions 
concerning the continuation of this work 
among groups which have participated in 
activities of the bureau. 
In writing to members of the 37 nat- 
ional technical societies, trade associa- 
tions and government bureaus which are 


members of the American Standards As- 
sociation, President Howard Coonley, of 
the ASA says, “I am glad to be able to 
state that provision is being made for as- 
suring continuity on the technical proj- 
ects. A skeleton staff to be maintained in 
the discontinued divisions and sections of 
the bureau during the transition period 
will greatly facilitate the transfer. Indi- 
vidual projects in standardization and 
simplification can be carried on without 
any essential change in method. Plans 
are now being made for obtaining greater 
financial aid for the American Standards 
Association, and when this is accom- 
plished, it is hoped that the ASA may be 














HOW 


to get the most out of steam 


Where you need drives for pumps, fans, 


etc. and a supply of process steam 


USE TURBINES 


Tursin ES give you a lot for your 


money. 


A large Texas plant, for example, uses 
32 G-E turbines for driving pumps and 
fans and uses every bit of exhaust 
steam for heating. The steam condi- 
tions in this plant are properly bal- 
anced for maximum efficiency. 


Records Prove Reliability of 
G-E Turbines 

The records of these 32 turbines in- 

dicate the kind of performance you can 


expect from G-E turbines for mechan- 
ical drive. 


All 32 run continuously, 24 hours a 
day, day in and day out. None has 
been stopped except when the appara- 
tus it drives was shut down. 


The maintenance is negligible, result- 
ing in maximum plant output. 


G-E Turbines Answer the De- 
mands of Oil Refineries 


The G-E line of small turbines is com- 
plete from 5 hp. and up; single-stage 
and multistage; condensing and non- 
condensing for continuous or stand-by 
service; indoors or outdoors. 


And with them, of course, goes General 
Electric engineering—service in appli- 
cation, installation, and during opera- 
tion— service that is available now 
and at any future time. 


Write for Bulletin GEA-1145B, on 
“Steam Turbines for Mechanical Drive.” 
Address the nearest G-E office, or 
General Electric Company, Dept. 64-201, 
Schenectady, N. Y. 


175-61 


GENERAL @ ELECTRIC 














able to take over a number of the bureau’s 
personnel. 

“It is the belief of Secretary Roper, as 
well as myself, that this transfer will have 


far-reaching consequences for every 
branch of American industry concerned 
with standardization. The effect of the 
Secretary’s decision is to concentrate the 
responsibility in a single organization rep- 
resentative of industry, the public, and the 
government. The consolidation of func- 
tions in the hands of a single organiza- 
tion is especially important since it comes 
at a time when the national economy de- 
mands sharp acceleration in standards- 
making to keep pace with the need for 
industrial agreements under the National 
Recovery Act. 

“We feel that this work is vital to 
American industry—that the possibilities 
for joint action opened up by the Nat- 
ional Recovery Act will be greatly broad- 
ened if industrial and other groups can 
cooperate in the establishment of a com- 
prehensive system of fundamental techni- 
cal standards; and we are happy to offer 
to all of these groups the machinery of 
the American Standards Association and 
the Bureau of Standards—now welded 
into a single unit.” 


International Exposition 
Of Chemical Industries 


NE step toward industrial recovery 

in the ’ chemical industries was 
taken some months ago when the date 
of the Fourteenth International Expo- 
sition of Chemical Industries was set, 
to take place during the week of De- 
cember 4, 1933. This date was estab- 
lished at a time when the attitude of 
the nation, industrially and economi- 
cally, was far less confident than it is 
today. Now, all signs point to the ex- 
position in December as being most 
appropriately timed to focus and carry 
on the advance of the chemical and af- 
filiated industries served. 

This year, more than ever before, the 
exposition of chemical industries pro- 
vides an opportunity not available else- 
where in the world, for studying the 
latest designs in a vast array of inter- 
esting equipment, and for comparing 
competitive products side by side. The 
exhibitors represent over 40 American 
industries which are classified as chem- 
ical. 

The exposition will be held in the 
Grand Central Palace, New York, for 
which purpose three floors have been 
set aside. Contracts have been signed 
which take care of two floors and part 
of the third. This means that interest 
in the exposition as at this time ex- 
pressed by actual contracts, is corres- 
pondingly greater than such interest in 
any previous exposition. 
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Short Test for Tubular 


Heat Exchange Equipment 


A SHORT test sheet for tubular Heat 

Exchange Equipment for oil refining 
service has just been issued by the Pe- 
troleum Refining Committee of the 
American Society of Mechanical Engi- 
neers. Last fall the committee issued 
its “Recommendations for Oil Refining 
Heat Exchangers” at which time it an- 
nounced that a shorter test sheet was 
being prepared. 

The recommendations are gradually 
coming into wide use, according to T. 
H. Hamilton, chairman of the commit- 
tee. They were developed as the result 
of a suggestion made by Walter Sam- 
ans, Chief Engineer of the Atlantic Re- 
fining Company in his paper presented 
at a meeting of the society in May, 
1931. 

The recommendations outline a pro- 
cedure for design, construction prac- 
tice and testing of heat exchange 
equipment intended for oil refinery 
service, and consists of four distinct 
Part I, emphasizes the data that 
the refiners should supply to the man- 


parts: 


ufacturers when requesting proposals 
on heat exchange equipment. Part II, 
deals with the shop inspection and 
shop tests for tubular heat exchange 
Part III, outlines the spe- 
cifications for conducting performance 
test on tubular heat exchange equip- 
ment after it has been put into opera- 
tion. Part IV, the Appendix deals 
with general subjects as (1) Factors 
of Design (2) Fouling Resistance, (3) 
Methods of Cleaning besides general 
comments 


equipment. 


concerning the preceding 


parts of this code. 


Equipment Makers 


Organize for Code 


ITH more than 200 oil field and 
equipment and_ supply 
men in attendance, the tentative asso- 
ciation of equipment manufacturers to 
operate under the National Industrial 
Recovery Act was developed into a 
permanent association at Dallas Aug- 
ust 4, to be known as the American 
Petroleum Equipment Suppliers Asso- 
ciation. By-laws, setting forth the pur- 
poses of the organization and its meth- 
ods of operation were adopted: 

A code following the general outline 
of codes now being drawn up by vari- 
ous trade associations was unanimous- 
ly adopted Friday night subject to ap- 
Proval of counsel and final acceptance 
and promulgation by the President of 
the United States. It was brought out 
at the meeting that those attending did 
hot wish to be in violation of any state 


refinery 
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law and that final adherence to the 
provisions of the codes by its signers 
would be subject to the understanding 
that such code would not be held in 
violation of any federal or state anti- 
trust laws. 

W. L. Childs, general manager of 
Reed Roller Bit Company, Houston, 
was unanimously elected president of 
and Jack Crawford, 
president of Republic Supply Company 
of California, was unanimously elected 


the association, 


vice president Friday night. 


Directors were chosen as follows: 





California district: Jack Crawford; W. 
A. Trout, Emsco Derrick & Equip- 
ment Company; E. S. Dulin, Byron 
Jackson Company; Lester H. Keim, Oil 
Well Supply Company; Dave S. Faulk- 
ner, Union Tool Company. 
Mid-Continent and Rocky Mountain 
district: W. J. Morris, Continental 
Supply Company; Jack Shakely, Frick- 
Reid Supply Company; Earl Miller, 
American Iron & Machine Works; 
Frank Bernsen, Lucey Products Com- 
pany; A. A. Buschow, Bridgeport Ma- 


chine & Supply Company; A. A. 





GASOLINE YIELD INCREASED 


Yo by 


TAYLOR 


DUBL-RESPONSE REGULATOR 


New development brings more pre- 
cise, automatic temperature control 
in Western refinery 


THIS new temperature regulator con- 
tinues to win new laurels with every instal- 
lation. In this particular refinery its close, 
automatic control increased gasoline yield 
approximately 1% on an average run of 
4000 barrels a day, thus effecting an ap- 
preciable saving. 


The secret behind the Taylor 
Dubl-Response Regulator is that de- 
spite load changes, process time lag, 
and varying operating conditions, 
it maintains excellent control of 
temperature in stabilizers, towers or 
stills. While each change of load 
used to change a regulator’s setting 
point and make manual readjust- 
ment necessary, now the Dubl-Re- 
sponse Control Unit, the heart of 
the new Taylor control, corrects for 
the new condition, and maintains 
the desired setting point. 


Straight line control is a fact. 
‘‘Hunting” is a thing of the past. 
Stuffing box friction is overcome. 
Throttling-valve action is a surety. 


This new Taylor Control consists 








TEMPERATURE and PRESSURE INSTRUMENTS 
*The name Taylor now identifies our complete 
line of products, incliiding Tycos instruments 





of a Taylor Singl-Duty Recording Reg- 
ulator and the Dubl-Response Control 
Unit mounted on a Taylor diaphragm 
valve. No expert knowledge is necessary 
to install or maintain the equipment. 
Write for the special Taylor Dubl-Response 
Regulator booklet and let us help you deter- 
mine how this new development can be ap- 
plied in your refinery. Address Taylor 
Instrument Companies, Rochester, N. Y. 
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Moody, Jarecki Manufacturing Com- 


pany. 

Gulf Coast district: John T. Crotty, 
Republic Supply Company of Texas; 
T. T. Word, T. T. Word Supply Com- 
pany; B. Boyken, International-Stacey 
Company; Stanley P. Brown, Hughes 
Tool Company; Frank Caruthers, Nor- 
vell-Wilder Supply Company. 

Eastern district: J. A. Geismar, Na- 
tional Supply Company; H. J. Lock- 
hart, Parkersburg Rig & Reel Com- 
pany; Ben Harris, Oil Well Supply 
Company; P. C. Jones, The S. M. Jones 
Company. 


Louisiana Standard 
Announces Promotions 


. J. RATHBONE has been appoint- 
ed assistant manager, manufac- 
turing department of Standard Oil 
Company of Louisiana, with headquar- 
ters at Baton Rouge. M. W. Boyer 
succeeds Rathbone as general superin- 
tendent of the refinery end and H. J. 
Voorhies succeeds Boyer in charge of 
the technical division. 
Rathbone joined Standard Oil Com- 
pany of Louisiana in 1921 as a chemi- 
cal engineer. He became assistant to 


the general superintendent in 1926 and 


in 1931 was appointed general super- 
intendent of the refinery. 

Boyer joined the organization as a 
chemical engineer in 1927, becoming 
chief chemical engineer in 1930 and in 
1931 was made head of the technical 
division. Voorhies entered the employ 
of the company in 1922 and was en- 
gaged for several years in the steam, 
water and gas department, and was 
placed in charge of process engineers 
in May of this year. 


OBERT E. TRIMBLE has been 

named assistant sales manager of 
the Warner-Quinlan Company, New 
York. He came to the concern follow- 
ing the selection of L. V. Nicholas as 
president. Mr. Trimble was one of the 
officials of the Western Oil Company 
of Indianapolis, which was sold to 
Shell Petroleum Corporation in 1929. 


RUDE oil prices were made uni- 

form in the Mid-Continent early in 
August when Sinclair Prairie Crude Oil 
Purchasing Company dropped its price 
on East Texas oil to 50 cents a barrel. 
There had been an uneven price sche- 
dule for the Mid-Continent since mid- 
June when price advances were an- 
nounced but not generally followed. 


**Hot”’ Oil Rules 
Modified 


EGULATIONS of the Department of 

the Interior concerning the movement 
of oil interstate were amended early in 
August so that the stringent parts of the 
orders apply only to the East Texas and 
the Oklahoma City pools. 


After President Roosevelt issued the 
executive order banning interstate ship- 
ment of oil illegally produced, the Secre- 
tary of the Interior issued regulations for 
oil producers of the United States to fol- 
low in making regular reports. But there 
has been so little complaint from fields 
other than the two above that changes 
were made in keeping with current condi- 
tions. 


Ethyl Gasoline 
Price Reduced 


EDUCTIONS in the tetra 

ethyl lead by Ethyl Gasoline Corpora- 
tion were made early in August to allow 
the users of this material to make a re- 
duction of one cent per gallon in Ethyl 
gasoline. The concerns marketing this 
gasoline announced the reduction Au- 
gust 1. 


cost of 























recommendations 








Frick Type J Compressor at Bayonne, N. J. 
plant of Tidewater Oil Co. 


Provides refineries with the 
well engineered cooling service that can be 
offered by a firm with half a century of 
refrigerating experience. Get literature and 
now: write 















NATIONAL 
METER 
COMPANY 


Boston 
Chicago 

San Francisco 
Los Angeles 


dependable, 








FOR ALL LIQUID PETROLEUM PRODUCTS 





Meters for gasoline, fuel oil, and all other liquid 
petroleum products. Meters for all refinery pur- 
poses, for loading racks, and for tank trucks. 
Meters backed by accuracy 
bodied in the famous Empire Balanced Piston. 


4207 First Avenue, 
Brooklyn, N. Y. 


EMPIRE 


StL METER? 


NATIONAL METER COMPANY 


insurance—em- 
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VY PLANT ACTIVITIES VY 


Gasoline Plant: Gregg-Texas Gasoline Cor- 
poration erecting 24,000-gallon compression and 
rectifying column type natural gasoline plant 
at Willow Springs, East Texas field. Contract 
to Petroleum Engineering, Inc., associated with 
Arthur G. McKee Company. Reported cost 
$225,000. K. E. Jones, Shreveport, has been 
named active head of the company and Clark 
Sample, Longview, agent in the construction of 
the plant. 





Gasoline Plant: Hagy, Harrison & Marsh, 
Amarillo, building 60,000,000-foot gasoline plant 
near Pampa, Texas, (Panhandle), with Phil- 
lips Petroleum Company engineering depart- 
ment in charge of construction. 





Crude Unit: Sloan & Zook Refining Com- 
pany, Warren, Pa., let contract to Alco Prod- 
ucts, Inc., for new 1500-barrel distillation unit 
at the recently acquired Swan-Finch refinery. 





Gasoline Plant: Shamrock Oil & Gas Com- 
pany, erecting 40,000,000-cubic foot absorption 
natural plant near 
County, (Panhandle), well pressure type, 
contract to Stearns Rogers Manufacturing Com- 


gasoline Dumas, Moore 


Texas, 


pany, technical supervision by Parkhill-Wade. 
Inc. Same company’s well pressure plant near 
Lefors, Gray County, is being equipped with 
compressors. 

Shamrock Oil & Gas Company, 
Texas, building 1200-barrel skimming 
plant, to operate on Gray County crude, locat- 
ed at Davis Switch, near Lefors, on Fort Worth 
& Denver Railroad. 


Refinery: 
Amarillo, 





Lube Plant: Union Oil Company, Los An- 
geles, plans erection of addition to lubricating 
oil plant at Oleum. Contract for tankage to 
Berkeley Steel Construction Company. Esti- 
mated cost $500,000. 





Road Oil Plant: New Mexico Road Oil 
formed by J. H. Jackson, Lillian 
Phelps and J. C. Jackson, will take over old 
Sullivan refinery at Dayton, New Mexico, to 
manufacture road oil from crude from the Get- 
ty pool. 


Company, 





Purchase: Sinclair Refining Company pur- 
chased from Barnsdall Oil Company three per 
cent interest in Great Lakes pipe Line Com- 
pany, gasoline line from Oklahoma to Middle- 
West points. Present owners in the pipe line, in 
addition to this company, include The Texas 
Company, Continental Oil Company, Phillips 
Petroleum Company, Skelly Oil Company, Pure 
Oil Company and Mid-Continent Petroleum 
Corporation. 





Steam Plant: Phillips Petroleum Company, 
Kansas City, Kansas, installing two steam gen- 
erating units, multiple circuit bent tube de- 
sign, all welded construction, contract to Henry 
Vogt Company. 





Alkali Plant: 
Avery Point, 
Texas, 


Southern Alkali Corporation, 
Nueces Bay, Corpus Christi, 
building $6,000,000 plant to produce 
soda ash, caustic soda and allied products. H. 
K. Ferguson Company, Hanna Building, Cleve- 
lan, construction engineers, O. N. Stevens, 
company official in charge at Corpus Christi. 





Operating: Independent Oil & Refining 
Company, Laurel, Montana, (formerly Laurel 
Oil & Refining Company), has resumed opera- 
tion after remodeling, running: 3000 barrels 


Oregon Basin and Dry Creek crudes. 
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Cracking Units: Sparton Refining Company, 
Jewella, (Shreveport), Louisiana, contract to 
Alco Products, Inc., two Gyro Cracking Units 
(7500 barrels total capacity), and a single gas 
and polymerization system, supplanting older 
cracking facilities. Atlas Pipe Line Company, 
parent company, capacity, crude 10,000 bar- 
rels. Headquarters in recently purchased Soady 
Building, Shreveport. 





Refinery: A. S. Everest, H. Hall, 
Born, Paducah, Texas, plan erection of a 500- 


and Foy 


barrel skimming plant, to market gasoline, ker- 
osene and fuel oil locally and in near by towns. 


Operating: North Texas Oil & Refining Com- 
pany, completed 200-barrel skimming plant two 


miles south of Wichita Falis. W. E. Johnson, 
T. S. Smith, and Walter Nelson, Jr., owners. 





Operating: Century Refining Company, 
formed by Ortiz Oil Company, Wichita Falls, 
to operate 2500-barrel skimming plant at Friars 
Switch, East Texas, began operation July 8. 
C. A. Middleton, general manager, with offices 
Reeves Building, Tyler, Texas. 





Cracking: Trio Refining Corporation, Shreve- 
port, Louisiana, acquired Reese Refining Com- 
pany’s 1000-barrel skimming plant, Arp, East 
Texas field, and ordered plant remodeled and 
cracking unit erected. M. J. Grogan, B. P. 
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EATS 


7H56 WESTCO TURBINE HOT OIL PUMP 
Handles 150 gallons of 780° F. hot oil per min. 





HIGH TEMPERATURES 
AT THEIR OWN GAME 


WESTCO TURBINE HOT OIL PUMP 


allows full play to expansion and contraction 


Two recent improvements make this 
valuable feature possible. They are: 

1. Symmetrical design of pump 

2. New type expansion mounting 

Improvement No. 1 eliminates the 
hazards of uneven expansion and con- 
traction, which ordinarily cause strain 
and stress. Improvement No. 2 is an 
ingenious mounting that does not re- 
strict expansion and contraction in the 
pump itself. This is accomplished with- 
out sacrificing alignment of pump and 
turbine or motor. 


Does Not Vapor Bind 


A non-pulsating flow is assured at all 
times. The pump cannot become vapor 
bound! And here’s another “beautiful” 
feature:—the water-jacketed stuffing 
boxes are definitely relieved of pres- 
sure. Packing in a Westco lasts and 
lasts— because the oil is cooled before 
it ever touches the packing. 


Corrosion-resisting Construction 


Impeller and shaft are made of Stain- 
less Steel. Casings are made of cast 
steel. However, these pumps can be 


WESTCO TF URBINE PU. $ 


HIGH PRESSURE _- 


furnished entirely. of Stainless Steel, or 
other alloys, if a*complete corrosion- 
resisting unit is required. Westco’s 
ability to produce higher pressures in 
single stage ‘avoids a good deal of costly 
multi-stage~construction. 


Send for Details 


Fill in the coupon below and mail it 
today for Performance and Selection 
Table together with complete engineer- 
ing Data. WESTCO PUMP CORPORA- 
TION, Davenport, Iowa. Branches: 
New York, Philadelphia, Chicago and 
San Francisco. Distributors in 50 Prin- 
cipal: Cities. 


1 WESTCO PUMP CORPORATION, 
Davenport, Iowa, Dept. N-8 


Gentlemen: Without obligation, please send 
Performance and Selection Tables for Westco 
Turbine Hot Oil Pumps. 


Name 
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Crittenden and associates, organizers and own- 
ers. 


Purchase: Roger Lacey, East Texas pro- 
ducer and refiner, Longview, Texas, and G. C. 
Allen et al have acquired inactive 500-barrel 
skimming plant at Memphis, Tenn., to recon- 
dition and operate on tank car shipments of 


East Texas crude. 


Purchase: Lawrence Gasoline Plant, Inc., 
headquarters Republic National Bank Building, 
Dallas, formed by Harry Ginsburg, J. C. Pundt, 
et al, to operate gasoline plant at Kilgore, 
East Texas field, which was moved from Camps 
Switch early in July. B. F. Lawrence, presi- 
dent, C. A. Parker, superintendent. 


Operating: Magnolia Petroleum Company, 
resumed operations late in July of its Plant 
No. 2 (formerly White Eagle Oil & Refining 
Companly) at Fort Worth, Texas, topping only, 
residues piped to Plant No. 1, equipped with 
modern cracking facilities. 


Modernization: Gulf Refining Company, 
Port Arthur, Texas, started work modernizing 
and revamping several cracking units. Report- 
program indefinitely de- 


ed major expansion 


ferred. 


Stabilization: The Texas Company, Port Ar- 
thur, Texas, plans installation of new gasoline 
recovery plant and stabilization system. 


Recovery Unit: Louisiana Oil Refining Cor- 


























poration, Shreveport, plans installation of new 
gasoline recovery and stabilization system and 
reported planning modernization of its cracking 
department,» indefinite maturity. 


Recovery Unit: Crown Oil & Refining Com- 
pany, Houston, planning erection of new gaso- 
line recovery unit, absorption type. 


Lease Plant: Fox Refining Company, headed 
by C. H. Fox, has leased the Garber, Okla- 
homa, plant of Garber Refinery, Inc., for three 
years, to operate August 15. 


Agreement: Gray Processes Corporation has 
entered into licensing agreements with The 
Texas Company, Standard Oil Company (in- 
diana), Pure Oil Company and Standard Oil 
Development Company whereby 
panies acquire licenses to use the Gray pro- 
cess on a lump sum royalty basis and Gray 
Processes Corporation obtains the right to 
grant licenses under the clay treating patents 
of the four oil companies. 


these com- 


Cracking Unit: Cedar Grove Refining Com- 
pany, Shreveport, Louisiana, let contract to 
Emil Geppelt, Jr., for construction of 600-barrel 
cracking unit at its Cedar Grove plant. 


Gasoline Lines: Sinclair Refining Company 
will connect its refineries at Sand Springs, Ok- 
lahoma, and Coffeyville, Kansas, to Great Lakes 
Pipe Line Company’s gasoline lines, following 
purchase of three per cent interest. Includes 
new line pipe and pumping facilities. 


Distillation Unit: Canfield Oil 
Coraopolis, Pa., in addition to new 1200-barrel 
crude distillation unit will build unit for produc- 
tion of light. distillate specialties; contract to 
Alco Products, Inc. 


Company, 


Andrews Oil Com- 
pany, reorganized, has disposed of the New- 
hall, California plant to J. A. Moffett, a former 
officer of the company. Mr. Andrews remains 


Reorganization: W. P. 


in control of the concern with its refinery at 
Signal Hill, where he has established headquar- 
ters offices. 


Hydrogenation Unit: Imperial Chemical In- 
dustries, Ltd. (part owner of the world hydro- 
genation patents with Standard Oil Company 
(New Jersey) and I. G. Farbenindustrie) to 
erect “$12,000,000 hydrogenation plant near 
Middlesborough, England, to produce gasoline 
and other products from coal. Government has 
given minimum preference of eight cents per 
gallon in favor of gasoline manufactured from 


British coal for 10 years, effective April 1, 
1934. 
Improve: Hancock Oil Company, Long 


Beach, Calif., has enlarged capacity through 
installation of new high pressure heat exchange 
equipment and Contract to 
Southwestern Engineering Corporation. 


large condenser. 


Improve: Lakeside Oil & Refining Company, 
Maricopa, Calif., has installed a 52-foot South 
western Engineering Corporation fractionating 
column. 


Refinery: Suburbon Oil Service, Inc., Mt 
Vernon, New York, reported planning erection 
of skimming plant on Houston ship channel. 
W. K. Kirby, Houston, is consultant in com 
struction. 





Refiner & Natural Gasoline Manufacturer—V ol. 12, No.8 























Th 
two | 
pers, 
tions, 
drop 
hard, 
becon 
bolts 
elastic 
of ela 
cordit 
are hi 
same 

Gas 
the Ic 
doubl. 
vacuu 
pressu 


2. 


LAND 
Lan: 
rated, 
velope 
for us 
thread: 
pipe ar 
tWo-in, 
thread; 
This 
Speed 
locking 
tated a 
tions f, 
bya St 
Cover, 
This 
Dletely 


Augus 








ym- 
to 
rrel 


any 
Ok- 
kes 
ing 
ides 


any, 
rrel 
duc- 


‘om- 
vew- 
‘mer 
jains 
y at 


juar- 


ydro- 
pany 
) to 
near 
oline 
+ has 
- per 
from 


il 1, 


Long 
rough 
jange 


ct to 


pany, 
south- 
rating 


_ Mt. 
ection 
annel. 
1 con- 









New Equipment for the Modern Plant 








1. Pipe Coupling 
THE CONTINENTAL SUPPLY 
COMPANY 


The Continental Supply Company, St. 
Louis, Missouri, announces the “Cham- 


pion” positive seal, drop forged pipe coup- 


ling, developed to facilitate the laying of 
pipe lines by use of straight plain~end pipe 
which has not been subjected to an extra 
finishing operation, such as grooving or 
upsetting the ends. 








Champion Pipe Coupling 


The coupling consists of five parts: 
two half couplings which contain the grip- 
pers, one gasket with metal protected sec- 
tions, and two bolts. Gripping rings are 
drop forged and heat treated to form a 
hard, tough section and are assembled to 
become integral with the coupling. The 
blts are heat treated to provide a high 
clastic limit, but retain a sufficient degree 
of elasticity to prevent any breakage, ac- 
cording to the manufacturer. The nuts 
are heavier than the standard nut for the 
same size bolt. 

Gaskets are designed along the line of 
the low pressure automobile tire with a 
double seal effective against pressure or 
vacuum, and tested up to 4000 pounds 
pressure. 


2. Gear Box for Threading 


Machines 
LANDIS MACHINE COMPANY, INC. 


Landis Machine Company, Incorpo- 
rated, Waynesboro, Pennsylvania, has de- 
veloped a new selective speed gear box 
for use on its motor driven two-inch pipe 
threading and cutting machine, two-inch 
bipe and nipple threading machine and the 
two-inch and two and one-half-inch bolt 
threading machines. 

This gear box has eight speeds. The 
speed changes are effected through self- 
locking levers which are conveniently lo- 
tated and easily operated. The lever posi- 
lions for the various speeds are indicated 
bya speed plate attached to the gear box 
cover, 

This unit is self-contained and com- 
Dletely enclosed. There are no unguarded 
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moving parts nor are there any openings 
to the interior of the gear box. All gears 
are cut from chrome nickel steel and are 
hardened and burnished. The gear shaft- 
ing, which is made of heat treated alloy 
steel, is mounted on anti-friction bearings. 
Both gears and bearings are lubricated 
automatically by a splash system from an 
oil reservoir formed in the lower portion 
of the gear case. 

The selective speed gear box can be 
bolted on to the head stock in the same 
position as the 
tumbler gear box 





or the speed re- 
ducing plate used 
as standard equip- 
ment on the con- 
stant speed and 
variable speed mo- 
tor driven ma- 
chines, respective- 
ly. The new gear 
box is recommend- 
with either A.C. or D. C. constant speed 
motors wound for an approximate speed 
of 1200 R.P.M: 


3. Dry Chemical Feeder 
INTERNATIONAL FILTER COMPANY 

International Filter Company, 59 East 
Van Buren Street, Chicago, has intro- 
duced a new Infilco No. 8 dry chemical 
feeder for accurate volumetric measure- 
ment of dry powders or granular mate- 
rials. The machine is designed to handle 
quantities from a fraction of a pound per 
hour to 150 pounds per hour. Mechanism 
consists of an adjustable knife fitted in a 
stationary ring which cuts off a section of 
a revolving cylinder of the material con- 
tained in a revolving drum on a revolv- 
ing table. During each revolution a def- 
inite quantity is cut off by the knife and 
discharged from the edge of the table. 
It is said that a large number of these 
feeders have recently been installed for 
water treating purposes for feeding of 
powdered carbon, hydrated lime, alum and 
the like. 


4. Combination Valve 
SNETCHER & PITTMAN 

Snetcher & Pittman, Oklahoma City, 
Oklahoma, announce the new Hallett 
combination globe and check valve which 
they will manufacture and distribute. 
The advantage of this valve lies in its 
ability to serve both as a globe valve or 
check valve. It has a removable seat, 
large stuffing box in the upper part of a 
one-piece screw-over bonnett, strong 
shank and guide, slightly open for check 
valve, open position for globe valve. Con- 
struction is of bronze. 


5. Thermometer 
C. J. TAGLIABUE MANUFACTURING 
COMPANY 


C. J. Tagliabue Manufacturing Com- 
pany, Park and Nostrand Avenues, 
Brooklyn, N. Y., announces a new five- 
inch dial indicating thermometer in a 
black bakelité case. This instrument 
was developed for manufacturers who 
demand a moderately priced dial ther- 
mometer that stands up under severe 
operating conditions. 





TAG Thermometer 


The TAG Dial Thermometer is in 
every respect a first quality, accurate 
temperature indicator, with an excep- 
tionally powerful moving element or 
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REFINER AND NATURAL GASOLINE MANUFACTURER, 


Houston, Texas, U. S. A. 


Please see that I am supplied, without obligation, additional information 


on New Equipment Items Nos....... 


August, 1933, issue of REFINER. 


Name . 


Pe a INGE CRG a rear rah} He 


6:06 © 0 6.0.06). Oe B46 AOA 6-%, 2 6-0:.6, 4.9 


eee eee eww eee eee eee eeeee 


ey ee ee described in 


Ce | eet ewe ee eae 





































BOTH 
and 


Here is the unbeatable 
tongs for Refinery use. 


“Vulcan Superior” is a 
universal service tongs 
for both pipe and fittings 
—TWO tools in one. 
You can switch from one 
to the other instantly— 
no parts to change, no 
adjustments to make. 


Seven sizes, with either flat 

link. or cable chain, handle 
pipe and fittings from % to 12 
inches. Fully guaranteed. Ask 
your supplier to show you 
this extra value tongs today. 
Literature on request. 


J. H. WILLIAMS & CO. 
“The Wrench People”’ 
75 Spring St. New York 
Western Warehouse and Sales 
Office, Chicago. 
Works, 
Buffalo, N. Y. 


«“V" Recess in the jaws 
assures quick and posi- 
tive grip on fittings. 


BUY FROM YOUR DISTRIBUTOR 


WILLIAM 


VULCAN 
SUPERIOR 
PIPE ano FITTINGS TONGS 


56a 





bellows suited to certain commonly 
used vapor tension ranges between 


minus 40 and plus 335°F. 


The indicating pointer is actuated by 
the motion of a bronze bellows which 
expand and contract at the slightest 
temperature change at the bulb. This 
powerful motion is transmitted direct- 
ly to the pointer by a new vibration- 
proof connecting mechanism. 


Strikingly neat in appearance, the 
black bakelite case serves as a perfect 
contrast for the large clear-cut white 
numerals of the jet black five-inch dial. 
With the instrument case mounted at a 
convenient distance to face the opera- 
tors, the pointer of the thermometer 
can be read as easily and surely as the 
hands of a clock. 


6. Steam Generator 
COMBUSTION ENGINEERING CORP. 


Combustion Engineering Corporation, 
200 Madison Avenue, New York, an- 
nounce a new standard design of steam 
generating unit for capacities from 8,000 
to 40,000 pounds of steam per hour. Com- 
pactness of this small generating unit and 
economy in cost are featured. The unit 
requires low head room and small floor 
space, and may be fired with pulverized 
fuel, oil or gas. 


7. Motor Operated 


Controller 


AUTOMATIC TEMPERATURE 
CONTROL COMPANY 


Automatic Temperature Control Com- 
pany, Philadelphia, announces addition of 
the new Type 2 Controller to meet the 
demand for a sturdy but inexpensive two- 
position controller. The device is sup- 
plied to operate valves of the globe type 
ju sizes up to three-inch and for pressures 
up to 250 pounds. For lower pressures 
the controller has sufficient power to 
handle larger globe valves. In combustion 
control work the motor will handle an air 
valve up to four-inch in combination with 
a half-inch fuel oil valve. 


8.. Controllers 
THE BRISTOL COMPANY 


The Bristol Company, Waterbury, Con- 
necticut, announces a new line of time 
temperature and time pressure controllers 
for use in processes where it is desired 
to regulate a temperature or pressure at 
some fixed rate and then hold it or de- 
crease it at some other rate. The instru- 
ments are designed for operation on any 
range of temperature from minus 40 to 
1000° F., or pressure from 10 to 2,000 
pounds. 


9. Fractional Horsepower 


Motor 
GENERAL ELECTRIC COMPANY 
General Electric Company, Schenectady, 
New York, announces a new single-phase, 
fractional horsepower motor, specially de- 
signed for driving small water pumps. 





G-E Motor 


Among the features of the new motor, 
which has been designated as Type RSA, 
are drip-proof end flanges to prevent 
dripping water from entering the motor, 
a large bearing-oil capacity which makes 
oiling of the motor unnecessary more 
than once a year, and a built-in terminal 
box for simplifying installation by elimi- 
nating all necessity for splicing and sol- 
dering connections. 

Performance characteristics of the mo- 
tor are in accordance with N.E.M.A. 
standards for short annual service. The 
motor is available in one-sixth, one-quar- 
ter, and one-third horsepower ratings, 
with interchangeable mounting dimen- 
sions. 


10. Carbon Dioxide 


Recorder-Indicator 

THE HAYS CORPORATION 

The Hays Corporation, Michigan City, 
Indiana, announces a new Hays CO; Re- 
corder-Indicator which operates on the 
Orstat principle. A continuous stream of 
flue gas is drawn rapidly from the last 
pass of the boiler. At regular intervals 
the machine takes a measured sample, 
causes the CO: to be absorbed and the 
pen to record the amount of the absorp- 
tion, or in other words, the CO: content. 
At the same time the pointer indicates 
the per cent of CO; on a large scale clear- 
ly visible at any normal distance. The 
pen and pointer hold their position after 
each analysis and change this position 
only when a change in the CO. content 
of the waste gases occurs. 

Hays CO, Recorder-Indicators are also 


offered with a. record of overfire draft 
and flue gas temperature on the same 


10-inch chart along with the CO, record. 
Remote mounting results in practically 


no lag since the COs analyzer section is 
placed at the most convenient location 
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as close as possible to the point where the 
soot filter extends into the last pass of 
the boiler. The Recorder-Indicator is lo- 
cated at the front of the boiler to guide 
the fireman toward attainment of highest 
possible combustion efficiency. A loom 
lagged 3/16-inch copper tube connects the 
CO: analyzer section to the recorder sec- 
tion. Transmission is accomplished pneu- 
matically in a positive, dependable and 
trouble-free manner. 


11. Combination Burners 
THE BABCOCK & WILCOX CO. 


The Babcock & Wilcox Company an- 
nounces a combination pulverized-coal 
and oil burner which successfully meets 
the requirements of such an installation in 
water-cooled furnace walls. Its construc- 
tion is shown by the accompanying figure 
from which it will be noticed that the pul- 





_—— ‘ vulvenzed-Coal 

mms FN to Burner 
4 
P i Secondary-Air iniet 
/ Burner casing 

Sevirvnas ELEVATION OF 

B.c W. MULTIPLE | BURNER 

ARRANGED FOR Fiming EiTHER 


PULVERIZED COAL on OIL 





verized-coal burner is the standard B & 
W Multiple Intertube Burner. The oil 
burner is of the twin-nozzle type and is 
inserted between two tubes in front of 
the pulverized-coal burner, extending back 
and through the burner casing, supported 
by a guide trough between the casing 
and the burner tip. The oil-burner tips 
are set so that the oil is distributed across 
the air stream to obtain a satisfactory 
mixture of fuel and air. 


12. Cement Lined Pipe 
NATIONAL TUBE COMPANY 


National Tube Company, Pittsburgh, 
after exhaustive research has developed a 
special corrosion resistant lining for pipe 
known as “Duroline.” The new lining is 
said to have only about one-third of the 
solubility of ordinary portland cement 
mixtures. The pipe used is the same qual- 
ity as this company’s regular black or 
galvanized wrought pipe. Lining is ac- 
complished with a method of curing in- 
volving the use of moist air, steam and 
hot and cold water treatment extending 
Over a period of several days. The pipe 
is primarily intended for carrying waters 
Which rust, corrode and otherwise attack 
unprotected metal pipe. The lining is said 
to be resistant to salt water and many 
dilute chemical solutions. 
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13. Air Charging Devices 
BYRON JACKSON MANUFACTURING 
COMPANY 


Byron Jackson Manufacturing Com- 
pany, Berkeley, California, announces, in 
the general application of centrifugal 
pumps in connection with automatic pres- 
sure systems, application of a simple air 
charger in place of an air compressor for 


keeping the pressure tank supplied with air. 


The manufacturer claims the air charger 
operates at every stop and that it starts 
automatically by the pressure water from 
the pump, and that it supplies a somewhat 
greater amount of air than necessary to 
keep the tank charged, the excess air be- 
ing vented by an air relief valve. 





14. Flexible Tank Roof Seal 


THIOKOL CORPORATION 
Thiokol Corporation, Yardville, New 


Jersey, announces “Thiokol,” a. rubber 
substitute as a flexible seal for floating 
roofs on oil tanks, which has been adopt- 
ed by the Chicago Bridge and Iron Works, 
Chicago, Illinois. 

The seal consists of a circular band of 
steel shoes connected to each other and 
to the top of the rim plate with a fabric 
impregnated with Thiokol. Hangers from 
the deck keep them in parallel contact 
with the tank shell. 

It was to overcome the difficulties aris- 
ing from the use of ‘the sour crudes that 
the seal was developed. 





to serve you efficiently. 


We are not satisfied 


with the mere selling of either a small or large order of lime to 
any oil refinery. Regardless of the amount of PIONEER OYSTER- 
SHELL LIME you buy, or the use to which you put it, we want it 


That is why we have so carefully studied and classified its 
chemical and physical properties, and their correct application to 


sixteen fundamental oil refining operations. 











This, and other valuable informa- 


ee tion contained in the booklet 
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MFRS. OF PIONEER OYSTER SHELL LIME 
1720 SHEPHERD STREET 


Houston -JExAs 


pictured herewith, will help 
you to secure the full 
benefits of PIONEER'S 
superior quality. A 
copy is yours for 


the asking. 
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You can do the work, using 
our improved method and 
fittings or we do it for you. 


Write to-day 
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MULTI-METAL WIRE 
CLOTH CO., INC. 


795 EAST 139TH ST. 
NEW YORK, N. Y. 





Items About Manufacturers 





Hanlon-Waters, Inc., of Tulsa, will begin 
manufacturing in Tulsa immediately a complete 
line of automatic equipment such as liquid level 
controls, level valves, motor valves, pressure re- 
ducing valves, back pressure valves, relief 
valves, etc., especially designed for the petro- 
leum refinery and natural gasoline industry. 
Hanlon-Waters have for many years been sell- 
ing equipment to this trade and have been man- 
ufacturing certain items of oil country equip- 
ment such as separators and bolted tanks. 


“We have been engaged in the sale and ap- 
plication of automatic equipment used in the 
refining and natural gasoline business for a 
number of years and will bring into our manu- 
facturing unit what we believe to be a wealth 
of information which should be most valuable 
to concerns who are desirous of having actual 
engineering experience and study applied to 
such equipment,” M. F. Waters said in an- 
nouncing the new manufacturing enterprise. 


The new equipment will be sold either direct 
or through supply stores and jobbers. 


Western Sand-Banum Company, distributors 
of Standard Boiler Sand-Banum for treatment 
of boiler scale, priming, foaming and for the 
elimination and prevention of boiler scale, is 
now made up of three territorial units, the Gulf 
Coast, Rocky Mountain States, and the Pacific 
Coast. Gulf Coast headquarters, originally or- 
ganized by Frank J. Welu in 1932, is located 
at 703 Merchans’ & Manufacturers’ Building, 
Houston. The territory was expanded by Mr. 
Welu, who has placed J. E. Barber in Denver, 
Colorado, with offices at 1670 Cherry Street, 
as manager of that district, and H. M. Sanford 





What do you want to 
Regulate? 
Water Level? 
Pressure ? 
Temperature ? 
Exhaust? 
Pumps? 


For 30 years we have been 

making Regulating Valves for 
every service. At the right we 
show our Type “A” Reducing 
Valve, auxiliary op. ated. 
The coupon below con- 
tains a representative list 
of Atlas Preducts. What- 
ever your refinery regulat- 
ing problem may be, +t 
it up to our engineers. 
When desired we develop 
special equipment. 


A LAS VALVE 





275 South Street, 
NEWARK, N. J. 


Clip this to your letterhead, check the items 
in which you are interested, and we will 
gladly send prices and data. No obligation. 


(CO The Campbell Boiler ( Pump Governors 
Feed Water Regulator (CD Float Valves 
(CD Reducing Valves (CD Swing Joint Fittings 
(CD Damper Regulators C Bronze Unions 
( Exhaust Control (_) Thermostats 
System C) Balanced Valves 
(0 Temperature Reguiators §() Control Valves 





in San Francisco, with offices at 1770 Broad- 
way, in charge of the California, Oregon and 
Washington division. 

Western Sand-isanum Company is an affili- 
ated company of American Sand-Banum Com- 
pany, Inc., 342 Madison Avenue, New York, 
which recently has completed plans for building 





1e 
‘ e.. Syndicate, of Berlin, Germany. 


an American factory in Brooklyn. American 
Sand-Banum Company, Inc., was organized as 


American division of International Sand- 


Standard Sand-Banum is distributed in pint 
cans, one pint treating a 250 horsepower boiler 
for 30 days, while Emulsion Sand-Banum is dis- 
tributed in quart cans, for cold water treatment, 
one quart being used to treat 100,000 gallons of 
make-up water for one year. 


Moorlane Company of Tulsa, Oklahoma, has 
established branch offices at Houston at 322 
M. & M. Building. E. L. MacBlain is district 
manager and A. T. Crump, office and ware- 
house manager. 


The Industrial Chemical Sales Company, 250 
Park Avenue, New York, manufacturers of Nu- 
char activated carbons, have opened branch 
offices at 370 West Broad Street, 
Ohio, with R. N. Statham, formerly assistant 
of the company’s Chicago office in 


Columbus, 


manager 
charge. 


Fisher Governor Company, Marshalltown, 
Iowa, has appointed M. N. Dannenbaum Com- 
pany, 304 Shell Building, Houston, Texas, as 
the direct factory representative 
and Eastern Texas. 


in Southern 
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Thiokol Corporation, Yardville, Trenton, N, | 
J., announces that through an arrangement re- § 
cently consumated with the Monsanto Chemi- 7 
cal Work, Ltd., of London, England, “Thiokol” 
will be made available for sale and distribution © 
in Europe. 


Allis-Chalmers Manufacturing Company, ~ 
Milwaukee, announced that L. W. Grothaus has 2 
been appointed assistant to the president, being ~ 
promoted to this position from that of general © 
representative. 
company’s ‘‘Texrope Drive” has been appointed q 
general representative, succeeding Mr. Grot- 
haus, 


The Babcock & Wilcox Company, Beaver 
Falls, Pa., has appointed T. F. Thornton as its 
sales manager in the Detroit district. 


General American Tank Car Corporation, 
Chicago, at its annual meeting voted to change 
the name of the company to General American 
Transportation Corporation. 


Mason Regulator Company, Boston, manu- 
facturers of automatic regulating and control 
equipment, and Neilan Company, Ltd., Los 
Angeles (a subsidiary) have consolidated. The 
name of the tiew company is Mason-Neilan 
Regulator Company. Engineering, manufactur- 
ing and sales departments of the individual 
companies have been combined and are located 
at 1190 Adams Street, Boston. F. K. Morrison, 
former sales manager for Mason Regulator 
Company will continue in same position for 
the new company. D. H. Annin, chief engineer 
for Neilan Company, will serve in the same 
capacity for the new concern. 


Erie Bolt & Nut Company, Erie, Pennsyl- 
vania, announces appointment of Moorlane 
Company as distributors at Houston and Tulsa 
where complete lines are carried in stock. 


Metal & Thermit Corporation, 120 Broad- 
way, New York, announces it has opened a 
warehouse at 802 East Archer Street, Tulsa, 
Oklahoma, with Joseph Hodges in charge. A 
complete stock of Murex welding electrodes 
will be carried at Tulsa. 


Homestead Valve Manufacturing Company, 
Incorporated, Coraopolis, Pennsylvania, has 
appointed Reeves-McCormick, Inc., 5317 North 
Second Street, Philadelphia, Pennsylvania, as 
exclusive representative covering the Philadel- 
phia district, for the sale of ‘Hypressure 
Jenny” a vapor spray machine. 


T. J. (Tommy) Robinson is now with Conti- 
nental Supply Company, working out of the 
Houston office calling on petroleum refineries 
and other industrial concerns as district sales- 
man for the Gulf Coast refining district. 


Paul T. Putnam, formerly oil field salesman 
for the W-K-M Company, Inc., and Cameron 
Iron Works, and who for several years wrote 
oil field advertising for Houston advertising 
agency, has joined the staff of the Gulf Pub- 
lishing Company. He will assume the field 
work formerly handled by J. D. (Eb) Tsaacks, 
who resigned recently to represent Kerotest 
Valve Company. 
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Walter Geist, inventor of the © 


